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Q. Assuming that in tlie Cottrell treater as dis-

closed in the patent in suit we eliminate all means

suggested by Mr. Cottrell for preventing the forma-

tion of complete chains bridging the gap between

the two electrodes : Under that condition what have

you to say in regard to the formation of chains

throughout the whole electrostatic field with respect

to the relative time of the completion of those chains ?

A. The time that would be required to complete

those chains, assuming the application of the same

voltage between the electrodes—^the time that would

be required in the Cottrell process as divulged in the

patents would be decidedly longer than it would be

in the Reward treater, because of the fact that the

electric charge is less intense, on account of the

greater area.

Q. Eliminating the Cottrell means for preventing

the formation of complete chains bridging the gap

between the electrodes, what have you to say in re-

gard to the simultaneous formation of such complete

chains in the electrostatic field ?

A. I will frankly confess that I do not know. The

only possible way that anybody has ever observed

the formation of chains has been with a small amount

of emulsion placed under a microscope. But using

the deductions that may be made from the applica-

tion of an electrostatic field, it would be natural to

suppose that in the large surfaces existing in the

form of the Cottrell electrodes, there would be a great

many chains formed practically at the same time,

unless some method is adopted to prevent those

chains, providing that you have a sufficient differ-
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ence of potential to actually electrify those small

particles so that chains are formed at all.

Q.. If a large number of such complete chains are

allowed to [274] form in a Cottrell treater having

electrodes of the type disclosed by him, in other

words, if no means are present in such treater to

prevent the actual formation of such complete chains,

what will be the result upon the operation of his

treater with respect to the potential of the charge

on the electrodes, and the current flow and the ulti-

mate result with respect to the operation of the

treater as such ?

A. Of course, what will happen will be that in-

stead of having in between these electrodes a mate-

rial which is essentially equivalent to the dielectric

of the condenser, we begin to have a mechanical mix-

ture which would correspond to the dielectric of the

condenser which was faulty in spots; if we were

using, for instance, glass in a dielectric of the con-

denser, it would correspond to glass that had an air

bubble in it; so that with sufficient potential the re-

sult would be a short circuit between the two elec-

trodes, which, if it would not be interrupted in some

way, the arc is not in some way arranged that it it-

self will blow out, will mean a very large rush of

current which in ordinary practice will throw^ out the

circuit breaker.

Q. When the rotating electrodes were stopped in

one of plaintiff's plants on last Saturday, what infer-

ence did you draw by the phenomena which you then

observed with respect to the formation of complete
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chains between the electrodes of that particular

treater?

A. The inference which I drew by observing the

switchboard ammeter was that when the current was

applied for a very short time, about half a minute,

that dielectric is somewhat similar to when it was

originally admitted, namely, the highly emulsified

product, but as these particles of water tend to form

complete chains and ultimately all form complete

chains, the resistance between [275] the elec-

trodes was reduced to a very small amount, resulting

in a very large flow of current which, at the end of

about one-half a minute produced a short within the

treater which was sufficient to throw out the circuit-

breaker as then connected and as the electrodes were

spaced at that time.

Q. What do you understand was the function be-

ing performed by the rotation of said electrodes in

the plaintiff's treater as observed by you?

A. The function performed by the rotation of the

electrodes was to prevent the formation of a suffi-

ciently conductive path to ultimately result in a

short circuit, this conductive path consisting of

chains aligned up to such an extent as to ultimately

result in a short circuit between the electrodes.

Q. How do you define a short circuit?

A. Webster, in the International Dictionary of

1910, page 1946, gives this definition: ''Short circuit,

electric: A circuit purposely or accidentally made
through a small resistance, especially when it acts as
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a shunt to a circuit of comparatively large resist-

ance."

Now, I think, in all fairness, that we should insert

what we know technically about the word resistance.

We have various forms of resistance.

The COURT.—^He asked you what you understood

by it.

A. I would understand that a short circuit con-

sisted of either purposely or accidentally inserting a

small impedence or a resistance which might consist

of a combination with resistance and inductance or

resistance and capacity, or resistance, inductors, and

capacity, merely a proper interpretation of the w^ord

resistance;—especially when this impedance acts as

a shunt—in other words, a parallel circuit to a circuit

of comparatively large [276] resistance, the re-

sistance being defined exactly in the same way. I

mean by that this, an electrostatic condenser is usu-

ally called a reactance; it has reactance without any

real resistance if it is a satisfactory condenser; in

the use of that condenser for wireless operations,

that condenser could be short-circuited and rendered

absolutely void of its purpose hj merely having be-

tween the two terminals the carbon that will remain

from the point of the hardest lead pencil we can

think of hard lead pencil markings made upon even

marble or glass. Now, I am simply saying that be-

cause we are then short circuiting a condenser by

means of a very high resistance, probably as nearly

a pure resistance as we could get, while the con-

denser itself is considered, technically defined as
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solely having reactance and not resistance. But the

only point I desire to make in this connection is I

should merely want to enlarge upon, as included in

the definition, that our present knowledge of the

electrical phenomena requires that resistance must

be interpreted in the previous conception we had of

the ordinarily used word "resistance" when applied

to electric circuits, particularly alternating circuits

and circuits of even the frequency of commerial

power circuits, 60 cycles, and to a very much greater

extent in circuits of very high frequency, such as are

used in wireless equipment and all electrical oscilla-

tion phenomena.

Q. Can you step to the blackboard and make a

drawing embodying the features of one of these

treaters, that is, the two electrodes thereof con-

nected up to a source of current, and illustrate what

you mean by a short circuit in connection with such

an arrangement of parts ?

The COURT.—He can do that during the recess.

(A recess was taken until two P. M.) [277]

AFTERNOON SESSION.

C. L. CORY, direct examination (resumed.)

(The last question repeated by the reporter as fol-

lows:)

"Q. Can you step to the blackboard and make a

drawing embodying the features of one of these treat-

ers, that is the two electrodes thereof connected up to

a source of current, and illustrate what you mean by

a short circuit in connection with such an arrange-

ment of parts?"
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A. The sketch which I have placed on the board

during the recess is presumed to indicate two leads

or wires, AA' and BB', between which there is main-

tained by means of a suitable step-up transformer an

alternating current with a difference of potential of

approximately 11,000' volts. The vertical line I is

presumed to represent an inner electrode in a treater,

while the parallel vertical line O the outer electrode;

with suitable switches, not here shown, the difference

of potention between the leads AA' and BB' is

brought to the electrodes through a resistance, R,

which, as I have drawn it, would indicate an inductive

resistance rather than a straight ohmic resistance ; in

other words, contains resistance and induction both.

That very faint marking from the side of the chalk

between the electrodes I and O is presumed to repre-

sent the material, namely, the emulsion ; with the ap-

plication of the electrostatic field between the elec-

trodes O and I, with an emulsion containing these

very finely divided particles of water, the tendency

would be, from each electrode, to align up very small

globules, merely a systematic arrangement of these

globules, rather than an unaffected arrangement; if

the application of the difference of potential is al-

lowed to continue for a sufficient length of time

[278] at sufficient points, illustrated roughly by the

marks I am making here, we find things happening

something like this, unattached, and unconnected

small chains very similar to the observation that

could be made of short pieces of dry straw on the

smooth surface of water, having at first no general



vs. Reward Oil Company. 295

(Testimony of C. L. Cory.)

arrangement, and then a very slight breeze will give

to them a certain uniform direction, but they are not

necessarily connected; with the continuation of the

electric forces between these particles, due entirely to

electrostatic attraction and repulsion, sooner or later

there will be many of these chains, and if that voltage

is continued sufficiently a complete chain will be

formed ; now, when that happens, things have changed

entirely from that existing at the beginning; a cur-

rent flow begins to manifest itself; in other words,

assume the material between the electrodes is an elec-

, trolite, which merely means that it is a liquid con-

ductor ; we have an actual transfer of current ; it will

be shown at once by the increased reading of the

ammeter, and very shortly the resistance will be so

reduced by one of these complete chains that a short

circuit is established, and within the elapsed time,

until a complete short circuit takes place, and if a

circuit-breaker is placed in the circuit, the circuit-

breaker, as a safety device, will open, and we have a

temporary short circuit. But the important result,

unavoidable result if these chains are permitted to

form, call it a dead short circuit, if you please, call

it a short circuit of considerable effect, in other

words a short circuit of a small resistance, if that is

allowed to continue, as I say, with that type of elec-

trode, the circuit-breaker will go out; there is nothing

inherent in the type of electrode represented either

by two parallel plates that are parallel to one another

and are in a [279] plane, nor is there anything

in two parallel cylinders where the distance between
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the same tends to minimize the element of short-

circuiting as resulting from what might be called

a temporary short circuit, this temporary short cir-

cuit resulting because these chains are permitted to

form. And I mean by a short circuit, of course, that

which is the only meaning of any term ''short cir-

cuit," namely, a short circuit between the electrodes,

that is between the two points in the circuit that may
be considered as illustrated in that type of treater.

Q. I will ask you to explain this short circuit in

reference to work being done in this electrostatic

field, and the stoppage of such work.

A. The formation of these detached chains is an

electrostatic effect. It is due to the actual attraction

and repulsion of electrically charged particles within

a medium free to move. Now, the work being done

in dehydrating oil, where the electrostatic effect,

namely, subjecting these particles to an electrical

field or an electrostatic field, is to form these detached

chains, which will sooner or later coalesce or unify,

draw together, making one or more larger drops of

water rather than a very large number of small par-

ticles; as soon as anything occurs which tends to

diminish the strength of that electrostatic field this

tendency to form chains is reduced, because we must

remember that it is nothing but the attraction and

repulsion of electrostatically charged particles in this

emulsion which causes them to form chains; so that

if we should go far enough in this process to actually

begin to have electrolytic conduction as a result of the

more complete formation of these chains between
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the electrodes, the electrostatic action is interfered

with and ceases, because the strength of the field be-

tween there is diminished and as soon as it is con-

ductive [280] of electricity through the elec-

trolyte or electrolytic conduction as distinguished

from merely a placing of small particles within an

electrostatic field, as soon as that occurs, and occurs

to an extent that we approach a temporary short cir-

cuit, followed evidently by the complete short cir-

cuiting, the electrostatic field is reduced to zero. In

other words, the sequence of a change from an elec-

trostatic field to that in which there is an actual flow

of current between the electrodes, with a given volt-

age, and with the kind of material we are dealing

with, the coalescence resulting from the formation

of chains ceases from the electrostatic standpoint and

dehydration from the electrostatic standpoint must

terminate as soon as the conductive effect is sufficient

to reduce the electrostatic charge, because of the

reduced potential. It should be said here that given

the same shape of electrodes, the electric charge, even

in crude apparatus such as this, is increased just as

the voltage is increased ; in other words, if we desire

to get a very strong, intense, electrostatic field, we

accomplish that by a very high voltage or potential.

I might qualify that by saying with any given shape

of electrodes, and with any given material between

these electrodes.

Q. As I understand you, this electric current main-

tains the difference of potential at the two electrodes,

so as to create this electrostatic field and that the
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work of this electrostatic field is to coalesce these

particles of water into more or less complete chains

of particles, and that that work being done under

those circumstances is interfered with when we create

between the electrodes a path of less resistance than

exists at any other place in the electrostatic field.

Would that be one way of expressing it ?

A. Yes. The way I would state it from the begin-

ning of your question is it is the electromotive force

applied between [281] the electrodes I and 0,

rather than electric current.

Q. So that when we have such a short circuit, or

such a flow of current between the chains of water

globules we are diverting the electromotive force, or

so affecting it, that it does not do the work it is or-

dinarily doing, and the current is transferred to this

path of less resistance ?

A. That is generally true. I wish my answer to

this question to be considered as applying only to

essentially two particular plates, either as planes or

as parts of concentric cylinders.

Q. Distinguish between what took place in such an

electrostatic field between electrodes of the character

referred to by you and illustrated upon the black-

board, that is, electrodes in parallel planes, and elec-

trodes having uniform curved surfaces equally dis-

tant apart, and the form of electrodes disclosed in the

Eeward company treaters. In answering the ques-

tion you may make any drawings you wish.

The COURT.—I think it might be well to place

that drawing upon a paper and file it in the case. It
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is impossible to transcribe it into the record other-

wise.

A. I will be very glad to do it.

Mr. WHITJE.—You mean to have it reproduced on

paper afterwards?

The COURT.—I think it would be well to have it

done, in order that all of the diagramatic representa-

tions might be before the Court.

Mr. WHITE.—While he is making this drawing, I

wish to offer in evidence the positive of the negative

heretofore introduced in evidence at the time Mr.

Johnson was on the stand.

The COURT.—Has counsel on the other side seen

it? [282]

Mr. WHITE.—Yes, I have given him a copy. I

will ask permission at this time to substitute it for

the negative in evidence.

The COURT.—The substitution may be made.

A. I have roughly attempted to show by the sketch

just completed, marked Figure 2, the one previously

explained being considered as Figure 1, a treater

essentially built upon the design and form of elec-

trodes, and juxtaposition of electrodes or relative

position of electrodes as observed by me at Reward,

the treaters there used. The 11,000 volts is applied

as between these two electrodes, with the reactance

or impedance R in the circuit, and where the letter

G, written only in one place, is presimied to indicate

the gap between which the electrostatic field may be

considered to be formed. The light shading made

with the side of the chalk is in this case presumed to
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represent the emulsion or the oil as it comes from the

well. Now, it is to be noted in this case that instead

of providing surfaces considerable in area of a gen-

erally uniform distance apart, we have brought into

relative position the edges of the electrodes between

which there is maintained in the ordinary condition

of operation a difference of potential of 11,000 volts

;

inasmuch as the shape of the electrode is entirely

changed, as compared with the parallel electrodes,

we have a condition which is in general spoken of in

electrostatics as the difference between the electro-

static field set up between two sharp needle points

in air or in liquid, which is essentially a nonconduc-

tor, and the electrostatic field set up between two

knobs, usually spheres of considerable diameter, pos-

sibly the size of an ordinary baseball. The lines of

electric force, experiment definitely shows—it is not

a theory—are very much more intense, and the field

is stronger, has a greater [283J strength—it has

the physical relationship to the strength of field, so

that a particle placed in these will receive a charge

which will have a greater attraction ; the result then

is the formation of conducting paths, and there are

a very large number of parallel paths in shunt with

one another, or parallel with one another all around

the discs, not only downward to the annular disc at-

tached to the shell, but at the same time upward.

Now, that means the electrostatic field as between

these points will be decidedly more dense than it

will be between the outer shell at any point, and the

dielectric or the oil content thereon; and we have a
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tendency to form disassociated chains and then per-

mit the more quickly permanent chains, with the

ultimate result that short circuits will occur. But

now^ we come to a very decided difference in the

action in the two types of treaters, the Cottrell on

the one hand and the McNear-Bowles on the other.

The origin of the word arc, electric arc, comes di-

rectly from an abbreviation of the word "arch,"

because the earliest experimenters observed if they

got a flow of current between two horizontal points,

like the carbons of an arc lamp, the hot air would

immediately tend to cause the flame which we call

the arc, which is nothing but the vapor of the solid

carbon, to form an arc ; and the rush of that hot air

would blow the arc out in many cases; in fact, we

have had many types o-f lightning-arresters for han-

dling excessive discharges of lightning built upon

the principal that the arc starts, and then by virtue

of the tendency of the arc to arch or crawl upward,

we find if the terminals gradually become farther

apart, the arc will break. In this case we will have

some sort of a flow of current ; it may be temporary,

depending entirely upon voltage, the material in the

treater, and the condition of the circuit as regards

its impedence, or we may have a dead short ; if we
have a dead short [284] w^iich acts so quickly that

it will not be affected by the fact that these arcs tend

to take a position as between the outer disc and this

inner disc, in the shape of an interrogation point,

the circuit-breaker will go out. The shape of the

electrodes, the relative position of the electrodes, in
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Figure 2, is such that the formation of chains of con-

ducting materials will not only occur much more

quickly, but will tend to transform a condition which

is largely electrostatic in its effect to a condition

which is purely that of the conducting of current

through the electrolyte, an actual flow of electric cur-

rent, with the result that an arc is formed. Experi-

ments which I have made, indicated on these oscillo-

grams, show that the voltage, when a considerable

short-circuit, or even a considerable flow of current

is formed as between these edges, the voltage drops

between these two, and that again tends to break the

arc, because if the voltage is reduced, as these oscil-

lograms show, to more than one-half by even an in-

crease of only ten times the current, the arc will

break. In the meantime, there are a great many of

these points where chains might be formed, short-

circuits might be formed, temporary short circuits,

and immediately thereafter the voltage rises. As

soon as that arc in that position is put out, automati-

cally it will start again, and so we hear in these

treaters those continuous noises and manifestations

on the surface, resulting from the actual flow of cur-

rent which has been brought about essentially by a,

^hort-circuit between the electrodes.

Q. Will you distinguish between the phenomena

of creating and maintaining an electrostatic field and

a current flowing through a conductor ?

A. To answer that question I would like to use a

device in illustration. I have here simply a piece of

hard rubber about [285] a quarter of an inch.
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thick, on either side of which is pasted some tinfoil.

Now, it will be recognized at once that this is the

simplest form of a condenser. It might be well to

say here that the capacity of this condenser will de-

pend upon the area of the tinfoil ; it will be reduced

as the thickness of the dielectric is increased; the

hard rubber, in so far as this device is a simple con-

denser, has such a high resistance. In other words,

the flow of the current between these two tinfoil

plates, unless the potential is very high, will be prac-

tically negligible ; every condenser which does work

as a condenser must have a dielectric or a material

as between the two plates of the condenser, the re-

sistance of which to the flow of current by the appli-

cation of the electromotive force is, we will say,

practically infinite. As a matter of fact, condensers

are made with air between plates, and other con-

densers are made with a piece of flint glass between

the plates. The resistance to the flow of current

actually might be practically the same in these two

cases, not with an equal distance for the air as com-

pared with the flint glass ; but the use of a condenser

as a device to store electricity will depend upon what

we call the constant of this dielectric or material

between the plate; roughly, the dielectric constant

of the flint glass is ten times that of air. Now, I will

assume that the material of which this hard rubber

is, is material that we could with safety apply a dif-

ference of potential of 11,000 volts between these

two pieces of tinfoil, and that its resistance would

be so high that there is no current flowing through
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the dielectric; that would then establish merely an

electrostatic field in the hard rubber ; it must be un-

derstood that if we apply alternating current of 60

cycles, 11,000 volts to this, or any [286] similar

condenser, we have current flowing to and from the

condenser, although the resistance to the flow of ordi-

nary current is infinite ; but we must remember that

we do not have any flow of current whatsoever be-

tween these two tinfoil plates; we have an electro-

static field, or what is known as an electric field, and

anything that may happen to a condenser, whether

it be an air condenser or a condenser where the di-

electric is oil or mica, the condition existing is not

one of actual transfer of current or the flow of cur-

rent ; it is the establishment of an electrostatic field.

Now, then, if I can assume that we might have in-

stead of this hard rubber a thickness of crude oil, the

resistance of which is very much less, on account of

the emulsion part of it, we might then have an active

current flowing between them ; it has ceased to be a

condenser; it will not function as a condenser; it

will not have an electrostatic field as between those

two tinfoil plates; in other words it does not make
any difference whether we go to the condenser, or

whether we simply maintain a difference of potential

between two known points, plain surfaces, spheres

or anything, we will have first, if there is no current

flowing, merely an electrostatic field which is per-

fectly capable of electrifying insulated particles such

as pith balls, and so on. On the other hand, when

we have actually a flow of current through any ma-
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terial, that is as far as we are considering it in this

case, the electrolytic conduction, it is merely the

flow of the current through the liquid, which is a

conveyor of the current, or if I should substitute for

this hard rubber a plate of copper, we might put our

tinfoil plates on if we chose, and if we attempted to

maintain a difference of potential of a thousand or

ten thousand volts, there would then be an actual

current flowing from one [287] surface of the

copper plate to the other surface. One is the elec-

trostatic field and the other is an actual flow of cur-

rent.

Q. Basing your answer on the disclosures of the

patent in suit, I will ask you to state what if any

distinction can be drawn between these so-called

temporary short circuits, as referred to by the op-

posing parties, and the permanent short circuits, so

far as concerns the practical operation of the Cot-

trell process, by the use of the particular apparatus

disclosed in the two patents in suit. Now, in giving

your answer I will ask you to also include therein

your interpretation of Cottrell's patent, or as dis-

closed in his patent, toward the solution of the prob-

lem of dehydrating oil by electric means.

A. It is not possible to draw any distinction as to

the ultimate result between what might be termed

a temporary short circuit and a complete short cir-

cuit, because unless the formation of these chains

is prevented it is inevitable that a temporary short-

circuiting will be followed almost instantly by a

sustained or, as it is commonly called in the parlance
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of the electrical world, a dead sliort circuit. Re-

ferring to the patent in suit, referred to, No. 987,115,

line 82 page 1, "The mechanism of the phenomenon

may be followed under the microscope, if a thin

layer of emulsified oil be spread on a slip of glass, or

better still, on a slab of paraffin, and two fine wires

forming the opposite poles of a high potential source

of electricity be immersed in the oil, with their tips

separated by a distance considerably greater than

that at which disruptive discharge would take

place."

Disruptive discharges? there could only take place

if chains were formed, and if the disruptive dis-

charge ever became temporary it would become

complete. [288]

On page 3 of the same patent, line 48,
'

' The down-

ward direction of flow between the active electrode

surfaces is also an important detail as it prevents

the danger of short circuits from an accumulation

of water-rich masses between the electrodes which

are very apt to result if an upward flow is used, as

in this latter case the gravitative tendency of the

enlarged droplets is partly offset by the buoyant

action of the upward current of liquid."

Line 76, page 3, in which he states :
' * Still another

important feature which our investigation has

brought out is the fact that in order to prevent the

formation of short circuits within the liquid, due

to chains of water-globules forming from one elec-

trode to the other, it is necessary to prevent the

potential difference between the electrodes from

falling too low."
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There is no question but what it is necessary to

prevent the water-globules forming from one elec-

trode to the other. And if the water-globules do

form from one electrode to the other, a short cir-

cuit is inevitable, and the electrostatic process of

treating this emulsion ceases.

Beginning with line 115 on the same page, "If the

potential falls too low then these forces are over-

come by the attractive forces between the particles

and permanent electrolytically conducting chains

are established between the electrodes thereby re-

ducing the potential difference of the latter still

more and wasting a large part of the supplied energy

in useless heat of electrolytic conduction."

Electrolytic conduction is no part of the Cottrell

process, as set forth in these patents. The electro-

static field and subjecting the emulsion to the forces

on an electrostatic field is all the process which may
be carried out, and this will be useless in either one

of the two cases. If we allow these [289] chains

to form and they are not prevented we get a tempo-

rary short circuit, which ceases the work to be done,

or, as he says, if the potential is allowed to fall too

low then the electrostatic effect ceases and we are

wasting a large part of the supplied energy in use-

less heat of electrolytic conduction; in other words,

the flow of current.

Now, referring to page 4, line 44, I only desire to

call attention to the words, '*at the same time pre-

vent the coalescing globules from forming complete

chains, short-circuiting the electrodes."
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That same reference I desire to make without

reading it, lines 58 to 60 inclusive on the same page

;

lines 73, 74, 75 and 76 the same page ; 90, 91, 92 and

93 the same page. Referring to patent 987,117 an

entirely different patent, we can begin best by start-

ing with line 35 ; the first is not important

:

"The usual processes of settling, and of centrifug-

ing are not wholly effective ; and that of distillation

is expensive and not entirely practical; hence the

process disclosed in said former application,"

—

now, that is the application just referred to in

patent 987,115. He is now referring in this patent

987,117 to the application corresponding to patent

987,115—"which process for the better understand-

ing of the present improvement need only be briefly

stated as consisting in subjecting the emulsion to the

action of a powerful electric field, by bringing it

between highly-charged electrodes, whereby the par-

ticles constituting the inner phase of the emulsion"

—which refers to the water—"are caused to coalesce

into larger masses which may then be easily sepa-

rated out, thus fulfilling a useful purpose in the art

;

in said former application the importance of pre-

venting the formation"—he is referring to [290]

patent 987,115—"of preventing the formation of

short-circuiting chains of particles was emphasized

by pointing out the danger of allowing the active

surfaces of the electrodes to emerge from the liquid,

or even to come too close to the surface, for in such

case there is a tendency for the partially agglomer-

ated water to collect in the surface layers and cause
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short-circuiting of the electrode ; also, by calling at-

tention to the down flow of the material which

course prevents short circuiting by obviating the

danger of an accumulation of water-rich masses;

and also by stating that in order to prevent the

formation of short circuits within the liquid, due to

chains of water-globules forming from one electrode

to the other, it is necessary to prevent the potential

difference between the electrodes from falling too

low. Our present improvement has to do with this

important feature of preventing short-circuiting be-

tween the electrodes due to the formation of chains

of water-globules, and our invention may be stated

to consist in a process of this general nature wherein

the emulsion while passing through the electric field,

is throughout its entire course, agitated or stirred,

in order to avoid short-circuiting by limiting, re-

tarding or breaking up the formation of the chains

of water-globules."

There are many other references, but that refers

to the relationship between what might be called a

temporary short circuit and what might be called a

sustained or permanent short circuit.

Q. You have during your last answer referred to

various mechanical means mentioned by Cottrell as

adapted in his apparatus as to preventing short-cir-

cuiting by the formation of these chains of water

globules. I will ask you to state to what extent the

teachings of Cottrell in respect to these mechanical

[291] devices for preventing the formation of

these chains are followed by the defendant in its ap-
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paratus now in use at the Eeward Company plant.

A. In reference to the prevention of the formation

of chains as chains of water particles as set forth in

the Cottrell device, not only has no method been

used to prevent the formation of those chains, but

the shape of the electrodes, and the method of oper-

ation are all devised primarily to form first chains

or allow these chains to form, resulting in short cir-

cuits between the electrodes.

Q. If a scientist of the ability of Mr. Cottrell

thought it necessary to adopt these various mechani-

cal means in his apparatus to prevent the formation

of chains short-circuiting the electrodes, what in-

ference do you think can be drawn by the fact that

in the defendant's device as now used everything is

done just contrary to the teachings of Mr. Cottrell

in that respect 1

A. My inference would be that in no respect in

the construction and the operation of the treaters

that I saw and which I worked with at Reward,

—

that any of the teachings or methods to which the

Cottrell process is limited have been followed; in

fact in every detail the particular thing which he

has insisted throughout must be done, preventing

the formation of chains, short-circuiting the elec-

trodes, has been just the opposite; everything has

been done to encourage the formation of chains re-

sulting in short-circuiting between the electrodes.

Q. Mr. Cottrell in his patent has referred to vari-

ous means for preventing the formation of these

chains short-circuiting the electrodes. Now, assume
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that in the Cottrell apparatus used for carrying out

his process, all of these means for prevention of the

formation of these chains short-circuiting [292]

the electrodes failed to function properly and failed

to perform the function of preventing the formation

of these chains, does Cottrell in his patent disclose

any means of thereafter controlling the formation

and continuance of these chains so as to prevent a

permanent short-circuiting? A. He does not.

Q. In other words, is it fair, then, to state that

when Mr. Cottrell was attempting to solve this

problem of dehydrating oil by subjecting the mate-

rial to the electrostatic field, and in the absence of

electrolytic action, which I understand he states is

not only useless but wasteful, that he conceived only

one way of eliminating that electrolytic action and

that was to prevent the formation of these chains,

and that he could conceive of no way of preventing

that electrolytic action interfering with his process

if he permitted these chains to form, and that action

commenced ?

Mr. MILLER.—I object to that question as incom-

petent, calling for a surmise and conjecture. It is

a mere matter of opinion, asking him as to certain

inferences, and so on.

The COURT.—The objection is overruled.

Mr. WHITE.—Q. Is it apparent from the disclos-

ure of Mr. Cottrell in his patents that he could con-

ceive of any way of preventing this electrolytic action

that he did not want, except by preventing the for-

mation of these chains, and that he could not con-
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ceive of any way of preventing this electrolytic action

not destructive of his process if it once commenced

by the formation of these chains and the taking place

even of a temporary short circuit ? A. No.

Q. I will ask you to take up the McNear-Bowles

patent and refer to the process referred to therein,

with reference to the formation of the chains.

A. The disclosures of the McNear-Bowles patent,

No. 1,158,253, [293] are to the effect that oppos-

ing electrodes between which there is a potential of

approximately 6,600 volts, the emulsion is caused to

flow with the result that at some particular point

there will be very quickly set up a current flow which

will result in a large current. I ask to quote, if I

may, beginning on page 1, line 97:

"The resistance of said path has now been re-

duced to so much lower than that by other paths be-

tween the electrodes that a very large current flows

through said path, with the immediate evolution of

heat sufficient to convert some or all of the water in

said path of least resistance into steam, which being a

nonconductor, immediately breaks the short circuit

along said path, between the electrodes, and electric

current is then diverted to other paths of low re-

sistance.
'

'

The Bowles-McNear patent discloses a process

whereby current flow is encouraged between elec-

trodes through which the emulsion is caused to flow.

It is set forth that the path through which it flows

is through a space; that an alternating current of

sufficiently high potential is maintained to com-
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j)letely short circuit the electrodes by means of

water globules and develop steam by the heat pro-

duced by said short circuit. The details of construc-

tion are sufficiently near the details of construction

as set forth in the sketch as made by me resulting

from the trip to Reward that it will not need any

further comment.

Q. I simply want to get your idea about the refer-

ence to steam. What have you to say in regard to

the theory of that?

A. The theory set forth is successive, in different

parts of the treater, different places the current be-

comes very large [294] and short-circuiting re-

sults, and as a result some of the water is converted

into steam and thereby assists to break up the short

circuits or the chains.

The COURT.—Very briefly, state what is the dif-

ference between the Davis patent and patent No.

987,115, the patent in suit. Perhaps you have not

the differences in mind.

A. I have not examined it recently; it is merely

that I do not have it in mind now.

The COURT.—Proceed with the examination.

Cross-examination.

Mr. MILLER.—Q. You spoke of having an office

as a consulting engineer in this city. Do you mean
to say by that that you are conducting a business sep-

arate from that of your business as a professor in

the university ?

A. No, I would not assume that. I have an office

with my brother, Mr. H. T. Cory, civil engineer,
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which I use as a place to do independent engineering

work.

Q. You do independent work by which you

mean work that is not done by you as a professor of

the university"? A. Yes.

Q. I understand that you lecture to your classes at

the University of California, do you ? A. Yes.

Q. Every week? A. Yes.

Q. And then when you finish over there you come

over to your office and you do your ov/n private, in-

dependent engineering work, do you?

A. When I am not occupied and have not definite

work which is placed in my hands to do at the uni-

v^ersity, I am free to undertake any independent

engineering work, whether it may take me to my
office or to some other place, as long as the work at

the university comes first.

Q. Then I understand that during the years last

past you have [295] conducted large quantities of

this independent engineering work for your clients,

have you?

A. I don't know what you mean by large quanti-

ties, but for the past seventeen years I have been

rather continuously engaged in engineering prob-

lems, yes.

Q. And you make charges for that work to the

people for whom you do it ? A. Yes.

Q. And you derive an income in that way, do you?

A. Yes.

Q. So that you are deriving an income from your

salary as professor at the university, and from your
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service to your clients in doing independent work

separate from that at the university ? A. Yes.

Q. The work that you have done in this case was

done in which capacity?

A. It was done primarily in the capacity of an en-

gagement for private engineering work for a client.

Q. In other words, you were employed by the Re-

ward Oil Company to do this work for them, were

you? A. Yes.

Q. And you make your usual charges to them for

that work, do you? A. Yes.

Q. I presume you charge a retainer when you start

in and then according to the amount of time and

work that you spend on the matter, do you?

A. There was no charge of any retainer at all

made, and the matter of the method of compensation

has neither been discussed by me or considered, or

taken up by me or anybody else.

Q. Do you ordinarily charge a retainer in work of

this kind?

A. As a general rule, I do not.

Q. Do you sometimes do it?

A. I do not recall of a single instance where I have

been employed on any independent engineering

[296] work where a retainer has been either re-

quested or considered by me as necessary or desir-

able.

Q. Then you made your charge according to the

amount of work and time spent on the matter?

A. Yes.

Q. I suppose you have regularly set charges for
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your work, have you ?

A. No, I don't know that I could say regular set

charges. The field of my work has been rather

broad, and it depends on the character of the work,

and conditions, and so on.

Q. In other words, you make a punishment fit the

crime, do you"?

A. I don't know that I can answer that question

very definitely.

Q. You make the pay in comparison with the char-

acter of the work that you do?

A. I don't know that I ever make anybody pay.

It seems usually mutually satisfactory.

Q. Now, you put three diagrams on this black-

board; the first one I understand represented the

treater which we examined at our recent visit to the

Reward? A. Yes. [297]

Q. That is outside of the method in which the oil

is supplied and discharged from the treater?

A. This is merely a diagramatic drawing repre-

senting the relative positions of the electrodes fixed

and insulated electrode on the inside and certain out-

lets ; nothing else shown on that sketch.

Q. Where did you get the data for the second dia-

gram?

A. I got the data for the second diagram on the

ground, I measured it in July, 1917.

Q. Where was that device when we went down
there to view the property the other day ?

A. I don't know.

Q. Did you see it ? A. I did not.
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Q. Was it shown to us? A. It was not.

Q. You don't know what became of it ?

A. I do not.

Q. Now, what is the third diagram that you put

on the board there ?

A. The third diagram is a sketch of the experi-

mental treater showing the relative position of elec-

trodes which are used at the University of Cali-

fornia.

Q. What was the occasion of your making that ex-

perimental apparatus at the university?

A. The occasion was to inform myself and to learn

as much as I could as to the phenomena that occurred

in a device as nearly as I could make it like the Re-

ward treater.

Q. Then it was to aid you in your investigation

preparatory to testifying in this case ?

A. Yes, it certainly was; it was to aid me in in-

forming myself as to what occurred.

,Q. Where is that apparatus now

A. It is at the university.

Q. To whom does it belong ?

A. It belongs with the exception of the trans-

former case, to me.

Q. You built it over there at the university, did

you?

A. No, it was built at a sheet-metal shop in

Berkeley.

Q. After it was built you moved it to the univer-

sity, did you? [298]
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A. Yes, I moved the terminals and electrodes to

the university.

Q. Is it in your lecture-room now there ?

A. No, it is at the rear of the building.

Q. But at the university? A. Yes.

Q. Have you been lecturing to your classes on that

apparatus? A. No.

Q. Have you been exhibiting it to anybody at all ?

A. Yes.

Q. And explaining it ? A. Yes.

Q. To whom?
A. To the Instructor in Electrical Engineering

and Mr. Greeves and to Mr. Clark; in fact, we are

constantly attempting to solve problems which seem

to us to be of sufficient scientific and engineering im-

portance to have a useful purpose.

Q. Was that useful purpose to be for the students

at the university ?

A. Not in this case, I should not think it would be

considered at the present time. The primary object

was to gain information in reference to the opera-

tion of that treater for the purpose of this case.

Q. Well, did you use your time as a professor of

the university over there in building and testing out

this apparatus?

Mr. WHITE.—That line of examination is ob-

jected to as immaterial.

The COURT.—I do not think it is material. The

objection is sustained.

Mr. MILLER.—I think that is sufficient, at least

it is for my purposes.
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Q. Were you acquainted with Dr. Cottrell?

A. Yes, very well.

Q. Was he a professor at the university at any

time while you were a professor there ?

A. Yes, he was connected with the university and

was one of my students until he graduated from the

university in 1896. Later he was connected with the

Department of Chemistry and resigned, I believe, as

Assistant Professor [29^J in 1911.

Q. Where is he located and what is his business

now*?

A. I don 't know as I could give you his exact posi-

tion, but he is chief chemist as I understand it of the

Bureau of Mines in Washington, a Government posi-

tion.

Q. In the United States Government ? A. Yes.

Q. When was your attention first called to the sub-

ject of dehydration of oil emulsions ?

A. About 1907.

Q. Did you commence the study of it at that time ?

A. No. My attention was called to it but I did not

begin especially the study of it.

Q. When did you begin the study of it ?

A. I began the study of it approximately in 1909.

Q. In what connection?

A. In connection with the work of Dr. Cottrell,

Mr. A. C. Wright and Mr. Buckner Steed.

Q. These two patentees here ? A. Yes.

Q. What did you have to do with it at that time ?

A. The desire was to provide direct current, dif-

ferences of potential, of very high potential, and
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also to work out reactance or impedance that they

had found desirable or thought that might be desir-

able ; and Mr. A. C. Wright was at that time a mem-

ber of the department of which I am the head; he

was instructor in the machine-shop and foreman of

the machine-shop. Mr. Cottrell at that time was

either an instructor or assistant professor in the De-

partment of Chemistry; we actually built in the

laboratory and tested a device for conomuting alter-

nating currents of 40,000 volts into direct current,

and at a later time I co-operated with Mr. Wright

primarily, a very skilled mechanician in working out

necessary details of impedance.

Q. Did they explain to you this dehydrating pro-

cess they had in mind ? A. Yes, they did. [300]

Q. Was that Dr. Cottrell and Mr. Speed?

A. Dr. Cottrell and Mr. Speed and Mr. Wright, all

three of them.

Q. Discussed the matter with you and explained

it to you ?

A. They discussed it only to the extent of inform-

ing me of the desirability of providing some means

of building devices that would rectify the alterna-

ting current, and at the same time the building of

impedance. The actual things that I was asked to

assist them with, as we were all interested in the

scientific problem, w^as to use what electrical knowl-

edge I had in connection with the perfection of these

devices for the controlling of the alternating current

and the rectifying of the alternating current into

direct.
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Q. At that time did you know of any prior pro-

cesses for dehydrating oil emulsions by means of

electric current?

A. No, I do not believe that I did of them except

in a general way. I knew of such methods that had

been used in the Bryant Street Power House of the

United Railroads by Mr. Eckart, but that was merely

the cleaning of lubricating oil.

Q. I am not referring to that. I am referring to

the dehydrating of oil emulsions as found in the

petroleum products of California 1

A. No, I at that time knew of no one.

Q. Was this process as outlined to you at that

time bj^ Dr. Cottrell the first process of that kind to

which your attention had been brought ?

A. I think it was, but when you use the words

''outlined to me," the relationship in all of the mat-

ters of which I was informed was to discuss with

Mr. Cottrell or Speed or Mr. Wright- -it was limited

exclusively to the production of supply of proper

electric energy either direct current or alternating

current and the devices desirable for controlling

them. [301]

Q. Is it not a fact that Dr. Cottrell and Mr. Speed

were the pioneers in this particular art which con-

sisted in separating the water from the oil in the

native petroleums of California ?

A. In so far as I know, they were, yes.

Q. You don't know of anybody else that ever did

that, do you 1 A. No.

Q. Would you say that those two men were pio-
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Deera in the art of using a high tension current for

the purpose of separating the water from the oil in

petroleum emulsions?

A. Well, you refer to what I knew at that time.

I never had given any particular attention to it, and

at that time I considered them as taking up a new

problem, although I do not know that I would be

willing to say that they were pioneers at that time

because that is something I have given no attention

to.

Q. You did not know of anyone prior to them that

did this thing, did you ? A. No, I did not.

Q. Do you attribute to Dr. Cottrell and Mr. Speed

any credit for having evolved this process whereby

this emulsion can be successfully dehydrated ?

A. Yes, I should say definitely credit them—no

doubt about it.

Q. Have you not been striving here to minimize

their efforts and to prove that they are of no value

practically ? A. No, I have not.

Q. You do consider that they have a valuable

process, do you ?

A. I consider that the Cottrell processes as

divulged in his patents are extremely valuable for

the electrostatic precipitation of particles in gases.

I am convinced at the present time that the processes

outlined by Dr. Cottrell and Mr. Speed and Mr.

Wright as regards the dehydrating of emulsions of

oils as set forth in their patents is not essentially of

definite value. [302]

Q. When did you arrive at that conclusion?
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A. I arrived at that conclusion as a result of ob-

serving on my own behalf the operation of any de-

vice limited to the conditions set forth in the Cot-

trell patent.

Q. You mean after you had been employed by the

Reward Oil Company in this case for the purpose of

digging into this matter: Is that the idea?

A. It is true that my investigation which con-

vinced me of that came after I was employed.

Q. Did you ever suggest to Dr. Cottrell or Mr.

Speed the inefficiency of their process as applied to

oil emulsions ?

A. I didn't know anything about it—no, I did not.

Q. You didn't know anything about what?

A. I didn't know anything about whether the pro-

cess was a success or not. I knew that they were

having definite difficulty; they outlined to me their

electrical problem.

Q. Didn't you know generally before you were em-

ployed by the Reward Company that the plaintiff

here had very successfully carried out the Cottrell

process through the various oil wells in California?

Mr. WHITE.—Objected to as indefinite, unless

confined to processes of Mr. Cottrell as carried out

at some particular plant.

The COURT.—The objection is sustained.

Mr. MILLER.—Q. You spoke of going down to the

Reward Company's place for the purpose of making-

certain experiments in July, 1917. A. Yes.

Q. Was that the time that you experimented on
this second diagram which is on the board ?
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A. Yes.

The COURT.—Is that Figure 1?

Mr. WHITE.—No. I think it would be advisable

at this time while he is talking about these to offer

them in evidence. [303]

The COURT.—^You had better have them marked

so that when Mr. Miller inquires about them it will

be made intelligible in the record.

Mr. WHITE.—I offer in evidence the first draw-

ing referred to Professor Cory and ask that it be

marked Defendant's Exhibit "L." I offer in evi-

dence the second drawing referred to by Professor

Cory and ask that it be marked Defendant's Exhibit

"M." I offer in evidence the third drawing re-

ferred to by Professor Cory and ask that it be

marked Defendant's Exhibit "N." I also offer in

evidence the two films, Nos. 1 and 2 referred to by

Professor Cory and ask that they be marked De-

fendant 's Exhibit " 0-1 " and " 0-2. " I understand

that it will be permissible for us to make reproduc-

tions of these two diagrams on the blackboard that

Professor Cory has made during his examination. I

will offer those sketches or reproductions when made,

and I will ask now that they be marked, the first

sketch, Defendant's Exhibit "P" and Defendant's

Exhibit "Q" with reference to the second sketch.

Mr. MILLER.—Q. Now, at any time when you

went down to the Reward Company's plant did you

see an apparatus constructed in accordance with the

drawing of the McNear-Bowles patent ? A. No.

Q. Was anything said about an apparatus of that
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kind? A. Yes.

Q. What did they say about that, as to its use;

that is to say whether or not it had been used?

A. What had been usedf

Q. An apparatus constructed according to the

drawing of the McNear-Bowles patent.

A. I don't remember that anything was said

about any treater ever having been constructed in

accordance with the drawings of the McNear-Bowles

patent.

Q. At no time did you see a treater down there in

which the oil was fed in from the top ? A. No.

Q. Nor one in which there was a separate trap con-

nected to the [304] treater by a pipe 1 A. No.

Q. The only treaters that you saw were the ones

that have been delineated here on this diagrams

which have been put in evidenced

A. The only treaters that I have ever seen in oper-

ation at the Reward Oil Company are the two treat-

ers which we saw on Saturday, side by side, of which

*'L" is a diagramatic representation of one.

Q. Exhibit "L" represents the one that was utiliz-

ing 11,000 volts?

A. Exhibit "M" represents the small treater, as I

call it, which only at the time I was there in July

with Mr. Johnson was used for any purpose and at

that time was used for the purpose set forth in my
testimony.

Q. I could not understand your definition of a

short circuit. You undertook in the first place to

quote a definition from a dictionary and then you
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added to it. What do you understand now briefly is

the definition of a short circuit ?

A. My definition of a short circuit, which I would

use, is a definition to be found in the dictionary, that

is, Webster's New International Dictionary.

Q. You needn't quote it; you have already quoted

it.

A. The only point which I spoke of this morning

and the only point I desire to mention, Mr. Miller,

is a broad interpretation of the word "resistance"

rather than its narrow interpretation.

Q. When one of our witnesses was on the stand,

defendant's counsel propounded to him this defini-

tion of a short circuit, appearing on page 143 of the

record: "A shunt or by-path of comparatively small

resistance, around the poles of an electric source, or

any portion of an electrical circuit by which so much
of the current passes through the new path, as vir-

tually to cut out the part of the circuit around which

it, the short circuit, is placed and so prevent it from

receiving an appreciable current.
'

' [305] Did you

write out that definition for the counsel %

A. I did not. That definition is contained upon

page 101 of the edition of 1892, W. J. Houston's

book, Dictionary of Electrical Words, Terms and

Phrases.

Q. Is that your idea of what a short circuit is ?

A. That is an acceptable definition of a short cir-

cuit, yes.

Q. That is not substantially different from the

definition which you quoted from Webster, is it?
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A. It is not substantially different except that it

is more in detail, being from a dictionary which is

accepted generally as used exclusively by men giving

their attention to electrical matters.

Q. Now, do you say that in the operation of the

McNear-Bowles process a complete short circuit ia

created between the electrodes ? A. Yes.

Q. How long does it last ?

A. From my observation sometimes not to exceed

1/500 of a second to a period of lasting 2 or 3 sec-

onds.

Q. What happens then?

A. The oscillograph shows that the current in-

creases very remarkably and the difference of poten-

tial dropped as the result of that short circuit be-

tween the electrodes.

Q. What happens to the water chains?

A. The water chains are unquestionably broken

up.

Q. Do the drops which form the chains themselves

coalesce? A. Yes, they do.

Q. They form larger drops and pass out, do they,

as water ?

A. I don't know. I am not at all desirous of say-

ing that I know exactly what occurs in any of these

treaters. I do know this, that in the operation of

the treaters as used at Reward and the experi-

mental treaters upon which Mr. Johnson and I

worked in July, that an emulsion is delivered into

the treater and that [306] a difference of potential

is applied to the electrodes, that that difference of
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potential produces short circuits between these elec-

trodes ; that these short circuits could only occur be-

cause of the formation of chains of water globules be-

tween the electrodes and that as a result, the water

is definitely separated from the oil and is drawn off,

and the oil is drawn off, and the percentage of water

from my observation is reduced from as a maximum
I think some 30 per cent in oil that I have worked

with to a water content of about 1.6 per cent, it being

understood that those are percentages obtained by

the so-called
'

' cut
'

' with gasoline and the centrifuge

method.

Q. You say a complete short circuit. Does that

mean that the potential drops to zero?

A. Your word "complete" I did not desire to ask

you to change it. Complete short circuit is not the

best adjective to use. But I interpret it to mean
first that it is a short circuit which means that be-

tween the electrodes there is a new path set up as a

shunt, to one or innumerable other paths, which for

a greater or less time takes a very large part of the

current. It is not at all necessary that a short cir-

cuit should be defined as one which reduces the dif-

ference of potential between electrodes; but as a mat-

ter of fact that is what occurs in most instances of

short circuit.

Q. Is the potential reduced to zero ? A. Oh, no.

Q. In a complete short circuit or what you call a

dead short it is reduced to zero, is it not ?

A. No. It would not be reduced to zero; it would

be and is often reduced very greatly. I would an-
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swer that by saying this, that experiments upon

short circuits in air of 50,000 or 60,000 volts show

what would be a dead short circuit—they indicate

that there is not [307] more than 500 to 600 volts

difference of potential maintained as a result of the

short.

Q. Then it is all a relative term, is it not?

A. Yes, a relative term.

Q. So that you do not draw any actual distinction

between the terms complete short circuiting and

dead short circuiting except in the relative way in

which you specify them?

A. I would not draw any distinction because I have

never given a thought as to what anyone might call a

complete short circuit, but a dead short circuit is in

the general parlance of those practically working

with electrical matters an inductance or a resistance

of an impedance of very nearly zero, and thereby

drawing the voltage down from any source, no mat-

ter if it is a 75,000 kilowatt generator or 100,000

horsepower turbine generator, a dead short would

reduce the voltage to practically nothing.

Q. And would that destroy the effective work that

was being carried on before the short circuit was
established ?

A. Yes, it would, because that work would depend

upon the maintenance of a difference of potential;

the difference of potential having been reduced, the

work would cease as a result of the difference of

potential being reduced.

Q. Then if that work was continued notwithstand-
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ing this so-called short circuit it would not really be

a complete short circuit, would it ?

A. A complete short circuit, or even a dead short

circuit may be terminated so very quickly that the

circuit could be maintained, and things would go on

as before.

Q. I judge from what you stated a moment ago

that in regard to the interval of time during which

this short circuit existed the term momentary short

circuit would be applicable to the [308] case,

wouldn't it?

A. I should not call an excess flow of current re-

sulting from a short circuit which current lasted a

second or a large fraction of a second as a momen-

tary short circuit. We are dealing now with mani-

festations of nature which have to do with the dis-

charge of electricity, and we might have a charge

from a cloud of lightning come to a lightning-rod,

making a circuit and going to the earth, and so that

would be a momentary short circuit, s^s far as we

are able to observe, a very small fraction of a sec-

ond; and yet under those electrical conditions it

would be a dead short circuit, essentially so ; the ele-

ment of time as regards what may happen when a

circuit is closed with a high difference of potential

must be given careful consideration.

Q. In this case when the current continued to flow

for a fraction of a second after which the chains

were broken up and the current intensity was dis-

continued wouldn't you call that momentary circuit,

that is to say, if it existed for only a very short
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period of time then was immediately broken ?

A. I don't know as I would use the word momen-

tary, but I would accept it as perhaps the acceptable

adjective to indicate what would happen.

Q. If that short circuit were to persist and con-

tinue and the chains were not broken or disrupted

what would happen in the treater f

A. The sustained short circuit, I will call it "sus-

tained, '

' that is a proper word,—if a sustained short

circuit persisted and the chains were not broken up,

what would happen in the treater, you say ?

Q. It could not persist after the chains were

broken up. I am merely saying that if this sus-

tained short circuit were kept up, which necessarily

premises the continuation of the chain, what would

happen in the treater then so far as dehydration of

[309] oil is concerned.

A. I think the oil would most certainly be de-

hydrated but there is no doubt that the short circuit-

ing would result in the breaking up of these chains.

Q. I am assuming that these chains would con-

tinue for a longer period of time than what you have

indicated, so that you might say that they would be

sustained short circuits. Would any oil be hydrated

then?

A. The oil would certainly be dehydrated as a re-

sult of the electrolytic conduction of the current

which is flowing, what we are now calling a short

circuit. What would happen to the chains at that

particular point I do not suppose anybody can say,

but from what we know of the conditions existing



332 Petroleum Rectifying Co. of California

(Testimony of C. L. Cory.)

when such a current flows, the chains would be

broken up.

Q. Would your answer apply to both treaters in

question ?

A. Yes, as far as a sustained short circuit is con-

cerned.

Q. Suppose you were to stretch a wire from elec-

trode to electrode, what would happen then 1

A. You would then have a conducting path of such

a small resistance that it would be impossible even

momentarily or for any length of time to maintain

a difference of potential between the electrodes.

Q. And that would result in the cessation of the

dehydration operation? A. Yes.

Q. When we w^ere at the Pierpont lease the other

day, do you remember that we actually short cir-

cuited two electrodes by making a wire connection

in between? A. Yes.

Q. What happened then?

A. The wire presumably actually closed the gap

between which a potential, as I remember it, of

about 10,000 volts, was maintained; that allowed

such a heavy current to flow as to throw out the

circuit-breaker. It was [310] a very brief short

circuit—at very short intervals there was an arc I

noticed, at least once—at least at the time I did

notice the short circuit there was an arc between one

end of the wire and I think the interior electrode.

Q. The dehydration operation then ceased, didn't

it?

A. If any dehydration operation had been carried



vs. Reward Oil Company. 333

(Testimony of C. L. Cory.)

on it would have ceased during that interval of short

circuiting, because the short circuiting was in a

shunt path entirely outside of the material which

was being treated.

Q. In other words, it destroyed the electrostatic

field?

A. Not only destroyed the electrostatic field but

it destroyed the difference of potential; in other

words, opened the circuit.

Q. Do you think that in the Reward treater a

short circuit is established there by means of water

chains comparable with the short circuit that we

have just been referring to?

A. From all of my observations I believe that the

short circuits in the Reward treater are caused by

the formation of chains which result ultimately in

short circuits.

Q. Do the short circuits last as long as the noises ?

A. In some cases, yes, and in other cases, no.

Q. That is too general for my purpose. I want

you to go more in detail.

A. In many cases the duration of excess current

as observed on the oscillograph and the noises prac-

tically are entirely coincident with their beginning

and termination ; in other cases the short circuit will

be as I have observed it not to a greater extent than

about l/25th of a second, and still the noise will last

for a period of more than a second.

Q. What do those noises arise from?

A. I don't know.

Q. Did you observe in one of these treaters in
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which, there was [311] no noise audible when you

first came there '^

A. Yes, the noises were very slight.

Q. How do you explain that phenomenon *?

A. I am very willing to say I don't know, but I

have explained it, and it is my belief that these

noises are caused by excessive current or short cir-

cuits.

Q. Where a noise was scarcely audible then there

was no excessive flow of current ?

A. No excessive flow of current ; that has been re-

peatedly shown by taking a oscillogram in a treater

where the percentage of water is very small or the

voltage is not adapted for that particular oil; in

other words when there is no excessive occurrence

of short circuiting that is accompanied with a cus-

cession of noises and is at the same time accom-

panied with no dehydration of any consequence.

Q. How does that differ from the Cottrell process

where you say there is no excessive flow of current

between the electrodes ?

A. The Cottrell process is presumed to be a pro-

cess to separate oil from an emulsion. I am speak-

ing of a content of a treater of the Reward type

where there is so little moisture in the oil that there

is no further dehydration of consequence possible.

Q. Weren't you speaking of the oil that was being

operated down there at the Reward?
A. In the treater in which there was no noise ?

Q. Yes.

A. From my observation of the operation of these
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treaters, when the condition was existing where the

treater was making no noise there is practically no

dehydration of any consequence taking place be-

cause the oil at that particular time has been in the

treater so long that the entire content is fully

treated.

Q. Water was coming out of both treaters, was it

not? [312]

A. Water was coming out of both treaters, but a

very much less amount of water was coming out of

the treater where the noise was the least.

Q. The one that was making the great rumbling

noise was delivering water, and the one that was

making no noise was likewise delivering water, was

it not? A. Some water, yes.

Q. How do you explain that? Why do these

treaters act so differently?

The COURT.—I think this is a good time to take

our adjournment.

(An adjournment was here taken until to-morrow,

Tuesday, January 22, 1918, at 10' A. M.)

Filed Mar. 29, 1918. W. B. MaUng, Clerk. By J.

A. Schaertzer, Deputy Clerk [313]

TUESDAY, JANUARY 22, 1918.

C. L. CORY, cross-examination (resumed).

The WITNESS.—If your Honor please, I believe

that I can answer the question your Honor asked

yesterday as to the essential differences between the

Davis and Perrett patent and the Cottrell patent,

The COURT.—Perhaps you might as well do that

now.
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A. The letters patent No. 744,171 of Messrs. Davis

and Perrett, is a method of separating oily or simi-

lar impurities from water. The object of the inven-

tion is to treat oily and fatty emulsions, but as far

as the specifications of the patent are concerned, it

is applied especially to the treatment of condensing

water from steam engines.

Lines 32 to 35 on page 1 are very definite, wherein

it is stated, "This invention has for its object to an-

nihilate the emulsive condition by means of electric

current.
'

'

Lines 39 to 46, inclusive, set forth the necessity in

many cases of increasing the electrical conductivity

of the emulsion, or, rather, the condensed water from

the steam engine, which it is stated in the patent con-

sists of free water, emulsion and some free oil. The

statement is made, beginning with line 39: '^The rea-

son for adding this potash or watery soda is that the

oil in an emulsive condition is a bad conductor of

electricity, and hinders the passage of electric cur-

rent; but the clean water or the soda or potash solu-

tion diffuses itself in the emulsion, that is, in con-

densed water, and forms conductive paths for the

electricity.

The action, as explained in the specification, at

least in the opinion of the inventor, is set forth be-

ginning with line 56 on [314] page 1: "When the

current passes through the vessel, the infinitely

minute oily particles in emulsive condition are freed

or let loose and unite simultaneouslv with the in-
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finitely small iron particles which separate from the

electrodes."

The next essential point is contained, beginning

with line 83 on the same page, wherein it is stated

that "The current direction should be periodically

reversed, in order to insure an equal consumption of

the electrodes.''

And referring to Fig. 1 of the drawings, it is evi-

dent that the method, in the opinion of the inventor,

depends on the action of direct or unidirectional cur-

rent. Other matters in the patent refer to filters

and settling tanks, but in general it may be said that

this process was one wherein a low potential, a cur-

rent of low potential, was used as a direct current

to actually allow current to flow between a large

number of electrodes.

Referring to page 3, beginning with line 11, it

says:

"As regards the amount and character of current

in the same example/' referring to a certain size of

treater, or to break up the emulsion, "the following

has been found suitable, namely, voltage 150, and

the current from 25 to 30 amperes," meaning that

the consumption of energy, or, rather, power, was

about 3,000 to 3,750 watts, namely, the product of the

volts and amperes; or, to put it in his words, "cor-

responding to about 5 or 6 horse-power. Actual ex-

periments have, however, shown that even 220 volts

in one direction and 30 volts in the other have proved

effective."

I frankly say I do not know what is meant by the
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use of the words "one direction," unless it is meant

that under some circumstances the application of

this direct electro motive force [315] may, as ap-

plied in one direction of the flow, require 220 volts,

and then, as a minimum in the other direction, some-

times 30 volts. The method used is distinctly one of

low-potential direct current, acting with a combina-

tion of flow of direct current, and possibly, although

it is not so stated, some combination of the small par-

ticles with the iron electrodes, the electrolytical ac-

tion on the iron. It refers specially to a device for

treating condensed water, which we know is expen-

sive, ordinarily, on board ship.

Mr. WHITE.—Q. Is condensed water a good con-

ductor of electricity ?

A. Condensed water is not a good conductor of

electricity as it normally comes from a condenser.

It may be said briefly that the details of the patent

set forth in an automatic device whereby the potash

or water may be admitted as desired, and further

than that, the direct current coming from the dy-

namo is made automatically constant with electrical

relays, and if the current should exceed a certain

amount, that is not desirable, or below a certain

amount, small lights are automatically shown. That

is described under Figure 6, which refers to a device

for keeping current constant.

The very decided difference in the Davis and Per-

rett patent and in the Cottrell patent is that he spe-

cifically makes use of an electrolytic conduction,

while Mr. Cottrell in his patent states definitely that
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uoder such conditions, as far as his process is con-

cerned, he heat of electrolytic conduction of current

is useless. The Cottrell process is definitely stated as

a high-potential process; it may use either alternat-

ing current or direct current, so that the difference is

decided, and I wish to say that the Davis & Perrett

patent, on the one hand, the Cottrell disclosures in

all of these patents again, and the [316] Mc-

Near-Bo.wles patent, each are distinct and separate

processes operating upon a fundamentally different

principle.

The COURT.—You may proceed with the cross-

examination, Mr. Miller.

Cross-examination (Resumed).

Mr. MILLER.—Q. How are the oil particles

freed in this Davis & Perrett patent*?

A. That is not clear from the specifications. It is

merely stated that they are freed.

Q. Are they floated upward by gas bubbles ?

A. The details of construction indicate that the

supernatant product, which means the floating or

swimming product, is taken off from the top, and

as far as being freed, the relatively less weight of

the oil particles and the water causes them to rise.

Fig. 9 indicates a method whereby the iron oxide

colored, I think it is rust-colored, floating material

from the top is removed.

Q. Where do you find any basis in the Cottrell

patent for the broad statement that he says he does

not use electrolytic action in his process?
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A. I find it definitely stated between lines 115 and

1'33 on page 3 of patent 987,115.

Q. Doesn't he say immediately above that that

he believes that the explanation of this phenomena

to lie in the disruptive forces either electrostatic or

thermal which the high-potential can exert on these

chains of water particles when closed, or just as they

are closing between the electrodes I

A. Oh, yes ; and he continues further to say

—

Q. (Intg.) Never mind what he continues to say.

I want you to answer my question, and then after-

wards you can make any explanation you may

please. My question w^as, don't he make the state-

ment [317] which I have quoted?

A. You have read it correctly.

Mr. WHITE.—I ask that the witness be allowed

to finish his answer.

The COURT.—You may make any explanation

that you desire now.

Mr. MILLER.—He says yes.

The COURT.—He said yes, and then he was con-

tinuing.

Mr. MILLER.—Let him finish the answer then.

A. Following what you have quoted from the

patent, on page 3, and in definite relation therewith

is the statement, '

' If the potential falls too low, then

these forces," referring either to electrostatic dis-

ruptive forces or thermal disruptive forces, "are

overcome by the attractive forces between the par-

ticles and permanent electrolytically conducting

chains are established between the electrodes, there-



vs. Reward Oil Company. 341

(Testimony of C. L. Cory.)

by reducing the potential difference of the latter still

more, and wasting a large part of the supplied en-

ergy in useless heat of electrolytic conduction."

Q. Now, have you finished ? A. Yes.

Q. Now, going back to the question that I asked

you, what significance do you attach to the words

*' either electrostatic or thermal" used in line 111 that

I have just quoted?

A. I attach the significance that the explanation

of the phenomenon above described is believed by

Mr. Cottrell to lie in the disruptive forces, either

electrostatic or thermal ; in other words, electrostatic

disruptive forces or thermal disruptive forces.

Q. Now, what do you mean by ''thermal disrup-

tive forces"?

A. Anything which would be related to the effect

of heat.

Q. And that heat in that instance would be pro-

duced by what?

A. That heat would be produced either by the

electrostatic action upon the globules as dielectrics,

or it might be produced from any disruptive ther-

mal force. [318]

Q. It might be produced by the flow of current

through these chains? A. It might be; yes.

Q. In that case, that would be electrolytic conduc-

tion, would it not ?

A. It would be electrolytic conduction, which

would produce the thermal effect.

Q. Dr. Cottrell says he believes the explanation of

the phenomenon to lie either in one or the other of
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those two things, either electrostatic action or ther-

mal action, meaning by the latter, according to you,

electrolytic conduction: That is true, is it not?

A. Mr. Cottrell so states in the patent yes.

Q. Now, then, we come to this subsequent sentence

that you refer to, commencing at line 115. Does

that amount to anything more than a statement on

the part of the patentee that you must not allow the

potential to fall too low for the action of these forces

that he has above referred to?

A. No. I think it contains definitely words which

convey the idea that is not all that is meant.

Q. Doesn't he really mean that the potential must

not be allowed to become too low, or to become so low

as to destroy the action that is going on?

A. No, he does not; he means much more than

that.

Q. If the potential is allowed to fall too low, then

electrolytically conducting chains would form,

woudn't they? A. Not necessarily.

Q. Doesn't he say that? A. No, he does not.

Q. What does he say in that regard?

A. He says in the statement beginning with line

115, "If the potential falls too low then these

forces," meaning the disruptive forces, "are over-

come by the attractive forces between the particles,

that is attractive electrostatic forces, and per-

manent electrolytically conducting chains are estab-

lished between the electrodes; that is certainly

[319] decidedly more than your interpretation that

merely the potential falls too low for any electro-
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static action to take place.

Q. Does he mean anything more than he wants to

prevent the formation of permanent conducting

chains: Isn't that all he means?

A. No, he means that he does not want to have the

potential fall so low as to waste current in useless

heat.

Q. But that is an incident of the main fact.

A. I think there is no doubt but what the entire

disclosure of all of Mr. Cottrell's patents is that he

must prevent the formation of chains between the

electrodes.

Q. Do you notice that word "permanent" there as

qualifying the chains'? A. Yes.

Q. What does he mean by permanent chains in

that connection?

A. He means, I presume, that it is a chain which

will be permanent as long as the conditions allow

it to be ; naturally, a chain could not be maintained

there permanently, because he states above that the

breaking up of these chains is due to the disruptive

forces—I mean permanent in the sense that they will

last indefinitely.

Q. Does he mean permanent in the sense of de-

stroying the electrostatic field ?

A. Yes, I think that is probably a very fair inter-

pretation of the meaning of the word "permanent,"

because the formation of permanent or any electro-

lytically conducting chains would destroy the elec-

trostatic field.

Q. Now, if when that chain is formed, which if



344 Petroleum Rectifying Co. of California

(Testimony of C. L. Cory.)

allowed to persist would become permanent, but

nevertheless was immediately disrupted upon its

formation, or, as he says, upon the chain when

closed, or just as they are closing—immediately upon

that disruption the electrostatic action would be

commenced, would it not "?

A. The electrostatic action would commence pro-

vided the [320] voltage would increase and be-

come high enough to attain the object which he de-

sired.

Q. I am assuming that he used the correct volt-

age and that he knows what he is doing. My point

is this: According to that statement, if a chain is

formed which if allowed to persist would become

permanent but is immediately disrupted as the

chains are being closed, or immediately after they

are closed, then the electrostatic field would be re-

established, and the action would go on, so that we
would have an action of the formation of chains and

the disruption of the chains going on successively.

A. I think that is fairly said, but I think we must

be careful about the establishment of the electro-

static field; we could have an electrostatic field be-

tween two electrodes where the voltage is one volt

or a fraction thereof, but Mr. Cottrell repeatedly has

set forth and it is clearly set forth in the long para-

graph beginning at line 76 on page 3 and ending with

line 123, that we must have a sufficient voltage to

establish an electrostatic field, and when anything

occurs to reduce this voltage, then, as he says, if the

potential falls too low, the electrostatic effect upon
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which he depends for his dehydration is terminated.

Q. Isn't it a fair deduction from this specification

that Dr. Cottrell contemplates that in his process

these chains would form between the electrodes, but

would immediately after formation be disrupted,

and therefore, there would be an action of successive

formation and disruption of chains?

A. On the contrary, there is everything to show

that he had an entirely different idea, and I refer

you now to page 4, lines, 44 to 47, wherein he says,

''At the same time prevent the coalescing globules

from forming complete chains, short-circuiting the

electrodes. [321]

Again in claim 2, line 57, "And at the same time

prevent the coalescing globules from forming com-

plete chains short-circuiting the electrodes."

Again in claim 4, beginning with line 90, "at the

same time, prevent the coalescing globules from

forming complete chains short-circuiting the elec-

trodes."

Again in claim 5, beginning with line 112, "at the

same time, prevent the coalescing globules from

forming complete chains short-circuiting the elec-

trodes.
'

'

Again in claim 6—that is not in suit—five or six we
will not mention. But there is every indication

—

Q. (Intg.) How about claim 7. Don't miss that.

A. Claim 7 reads—we will read the whole claim.

"The improvement in the art of separating and

collecting particles of one liquid suspended in an-

other liquid which latter is essentially a noncon-
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ductor of electricity, which consists in passing the

material to be treated between charged electrodes

substantially as described"—substantially as de-

scribed can mean nothing but that the material is

passed between the charged electrodes in such a

manner as to prevent the formation of the chains by

the coalescing of globules; it describes the method

whereby this material is passed between the charged

electrodes—"substantially as described" qualifies

the method whereby this material is passed between

the charged electrodes because it is set forth repeat-

edly in the patent to that effect.

Q. Now, if those words had been, substantially as

described, had been omitted, then what would have

been your conclusion?

A. I would conclude that in that particular claim,

and if that was the only claim that Mr. Cottrell

had,—and there were [322] not numerable other

things in the specifications indicating to the con-

trary—that he would not care as to what happened

as regards the coalescent globules forming complete

chains, it was perhaps a matter of no import either

one way or the other.

Q. Don't you know that the use of the words "sub-

stantially as described" in the claim of a patent has

no effect upon its construction one way or the

other

—

Mr. WHITE.—If your Honor please

—

Mr. MILLER.—One moment; let me finish:

—and that even if the words are not used in a claim

that they are always presumed?
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Mr. WHITE.—If your Honor please, that is ob-

jected to

—

Mr. MILLER.—He has attempted to give a legal

construction to the claim.

The COURT.—Is the question complete?

Mr. MILLER.—Yes, the question is complete.

The COURT.—I think that is a legal question

—

make your objection.

Mr. WHITE.—I think that is a legal question to

be determined by the Court and not by the witness.

The COURT.—I think so.

Mr. MILLER.—He has expressed an opinion as

to the claim.

The COURT.—That would not influence the legal

proposition.

Mr. MILLER.—I was undertaking to show that he

does not know as much about the law as he does

about electricity, and he had better leave the law

alone.

The COURT.—We will dispose of the law.

Mr. MILLER.—Q. Now, you quoted the words

"complete chains short-circuiting the electrodes."

What do you understand to be meant by that term?

A. I mean as disclosed in the specifications of the

patent, such an alignment of these water globules

[323] that resistance between the electrodes is

thereby reduced, so that a current flows sufficient to

short circuit the electrodes as the result of its start-

ing with the formation of complete chains.

Q. Do you think that Cottrell meant that there
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was to be no formation of chains abridging the elec-

trode gap?

A. I certainly do, because he states everywhere

that it must be prevented.

Q. In other words, he undertakes to prevent the

formation of these water chains bridging the elec-

trode gap?

A. His process is definitely one wherein they must

be prevented, and it so states.

Q. Professor Cory, I must ask you not to argue

with me, but to answer my question.

The COURT.—Answer the question.

Mr. MILLER.—You have been arguing the case

all the way through. I have not criticised you here-

tofore, but I will have to do it now.

A. If the question can be read I wiU attempt to an-

swer it.
^

(The last question repeated by the reporter.)

A. I will answer that by the word "yes."

Q. Then what did he mean when he referred in his

specifications to chains when closed %

A. I don't recall any particular place now where

he referred to chains being closed.

Q. You do not find any place in the specifications

where he refers to it ? A. I do not recall it.

The COURT.—You might direct the witness' at-

tention to the direct place and save time.

Mr. MILLER.—The words occur on fine 113, page

3 of the specifications.

A. Line 113, page 3 of patent 987,115^—^he means

the formation of these chains when closed between



vs. Reward Oil Company. 349

(Testimony of C. L. Cory.)

the electrodes definitely. [324]

Q. That is not an answer to my question. I will

frame it in another way. Does not that language

show that he contemplated that in his process the

chains would actually close before the disruptive ac-

tion occurred?

A. No, because this paragraph must be connected

with his statement beginning with line 100, whereby

he states, "If the resistance in the rheostat is then

reduced to its original value, the current, after a mo-

mentary further increase, quickly falls back to the

original small value,"—he is describing what he be-

lieves to be the phenomena of the reduction of vol-

tage and flow of the current. He is not here describ-

ing the successful and complete operation of the de-

vice as a treater.

Q. I must ask you to answ^er the question cate-

gorically. Does not that language show that Dr.

Cottrell contemplated that in his process water

chains would form bridging the electrode gap ?

A. No, he does not.

Q. That is your interpretation of that language,

is it? A. Yes.

Q. What does he mean, then, by saying when
these chains are closed?

A. He is describing a phenomenon which is not

the operation of the treater when dehydrating the

oil.

Q. Doesn't he in that clause undertake to give his

belief as to the explanation of his process?

A. No ; the whole paragraph refers to an explana-
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tion, beginning with line 76, in which he sets forth,

*' Still another important feature which our investi-

gation has brought out is the fact that in order to

prevent the formation of short circuits within the

liquid, due to chains of water globules forming from

one electrode to the other, it is necessary to prevent

the potential difference between the electrodes from

falling too low,

Q. Does that mean anything more than that he de-

sired to prevent the water chains from having such

permanency as to completely [325] short circuit

the electrodes ?

A. Yes, he desires to prevent that, but it is in the

direction of a reduction of voltage.

Q. Does not his disclosure distinctly inform a per-

son that these chains will form, but that when they

are formed his object is to prevent them from being

permanent ?

A. Oh, no ; in my opinion no, it is not the disclosure

of the patent.

Q. As a matter of fact, aren't these water chains

formed in the Cottrell process and immediately dis-

rupted? A. I don't know.

Q. In the McNear-Bowles process, is it not a fact

that the chains are formed, and then immediately

thereafter disrupted? A. I don't know.

Q. Is it not a fact that that disruption takes place

by the passage of the current through the chains ?

A. In all probability, but if you ask me to state

definitely, I don't know.

Q. Neither does anybody else know.
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A. It is the most reasonable explanation, taking

all of the observed phenomena into considera-

tion, yes.

Q. In the McNear-Bowles case, water chains do

form bridging the gap, do they not ?

A. There is every presumption to believe that

they do, yes.

Q. And immediately thereafter he proceeds to

break them up by shooting the electric current

through there, doesn't he?

A. That is the proper conclusion to draw.

Q. And the result from that is that the water par-

ticles coalesce, isn't it? A. Yes.

Q. In the Cottrell process, is it not a fact that he

believes that the water chains are formed in his case ?

A. No.

Q. You do not construe it that way?

A. No. Because the teaching of the patent is to

prevent the formation of the chain.

Q. Why will the water chains form in the Mc-

Near-Bowles case and [326] not form in Cot-

trell's?

A. They will form in the McNear-Bowles process

because of the very different shape of the electrodes;

in the first place, there is nothing to prevent the for-

mation of the chains. In any commercial or prac-

tical process using the disclosure of the Cottrell pat-

ent, the process is inoperative if the chains do form

and close.

Q. Then, it is your construction of the Cottrell

patent that he prevents the formation of water
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chains ? A. He so states in innumerable places

—

Q. I am not asking what he states.

A. It is my construction.

Q. I am asking your opinion.

A. That is my opinion, yes.

Q. Will you point to any place in the specifica-

tions where he says his object is to prevent the form-

ation of water chains? Now, note my language, to

prevent the formation of water chains.

Mr. WHITE.—The question is objected to as in-

definite with respect to whether or not counsel

means the formation of water chains completely con-

necting the electrodes, or bridging the gap between

the electrodes, and the formation of water chains

in the mass but not connecting the electrodes.

The COURT.—The witness is an expert, and has

been examined and cross-examined, and he may an-

swer if he can ; if he cannot he may state.

A. If you limit your question solely to the preven-

tion of water chains, I don't know that there is any

definite place in the patent where he states to pre-

vent the formation of water chains without any fur-

ther qualification.

Q. Will you refer to any place in the specification

where he says that object is to prevent the formation

of water chains bridging the electric gap, or any

equivalent thereof?

A. Beginning with line 76— [327]

The COURT.—Page what?

A. Page 3 of the patent, 987,115, ''Still another

important feature which our investigation has
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brought out is the fact that in order to prevent the

formation of short circuits within the liquid, due to

chains of water globules forming from one electrode

to the other," etc.

Mr. MILLER.—Q. I did not ask you anything

about short circuits.

A. No, but the construction of that sentence is

very clear to prevent something which is a short

circuit which is due to the chains of water globules

;

it can mean only one thing, that in order to prevent

the short circuits we must prevent that thing which

causes short circuits, which is the formation of

water globules from one electrode to the other.

Q. Do you consider that the water chain bridging

the electrode gap is the equivalent expression of a

short circuit?

A. It is equivalent to a short circuit by the dis-

closure in the patent and method of construction,

the voltage used, and everything else.

Q. For how long a period of time does the short

circuit persist in the McNear-Bowles case before the

chain is disrupted *?

A. I don't know, but my observations would in-

dicate that it persists from a minimum of about one

five-hundredth of a second to as much as a full second

or more.

Q. Do you consider that a water chain persisting

one five-hundredth of a second and then is imme-
diately afterwards disrupted would be a permanent

short circuit?

A. No ; it would be a temporary short circuit.



354 Petroleum Rectifying Co. of California

(Testimony of C. L. Cory.)

Q. So that in the McNear-Bowles case there are

many temporary short circuits ; that is to say short

circuits which persist for one five-hundredth of a

second and then there is an immediate breaking of

the short circuit by the disruption of the [328]

chain ?

A. No. No process could operate, depending

upon the application of a difference of potential,

where a permanent short circuit is established, be-

cause a permanent short circuit will in every case,

as has been observed repeatedly, so reduce the volt-

age as to render the process, no matter what it may

be, inoperative.

Q. What are the boundaries of the electrostatic

field in the McNear and Bowles apparatus 1

A. I presume as a matter of fact the boundaries

will include all the space between the inner electrode

and the outer shell, but the construction of the elec-

trodes is such that the protruding edges of the inner

electrodes, the circular discs, and the inner circle of

the annular ring electrodes, that without doubt the

electrostatic field is confined almost exclusively to

the space between the edges of the inner electrode

and the outer electrode.

Q. Is it not a fact that the electrostatic action is

going on throughout that entire field, bounded as

you have described?

A. No, I think not. Mr. Cottrell himself states

the difference of potential must not fall too low, or

the electrostatic action is minimized; that merely

means that the intensity of the electrical field may
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become so low that the dehj^dration does not take

place. Now, the intensity of the electric field de-

pends upon the form of the electrodes, so that I

would not consider even if maybe twice the voltage

was applied that there would be an electrostatic field

sufficient to be materially effective ; if we should con-

sider only the outer shell as one electrode without

any annular rings in it, with merely a vertical rod

or cylinder in the center as an inner electrode.

Q. Is the action which is going on in the space-

between the rims of the opposing discs more intense

than in any other portion of the field ?

A. I don't know what you mean by the rims,

[329] unless you mean the inner edges.

Q. I mean the inner edge of the outer disc^ and

the outer edge of the inner disc.

A. Yes; the electrostatic field is unquestionably

most intense between the rims of the two electrodes

between which the voltage is maintained.

Q. You do not mean to say, though, that in other

portions of the electrostatic field that the electro-

static action is not going on, do you *

A. No, I do not, but the most intense action is tak-

ing place between these rims.

The COURT.—What particular point are you re-

ferring to—what patent ?

Mr. MILLER.—The McNear-Bowles.

Q. Then in the McNear & Bowles case there has

been provided an electrostatic field in which the ac-

tion is more intense at certain localized points than

at other points ?
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A. Yes; and that field consists of a great many
parallel fields, as between all of the discs that are ad-

justed one to the other.

Q. In that more intense field that we have re-

ferred to, the chains are more apt to form, that is to

say, there is a greater tendency to quickly form

chains than in the remainder of the field ?

A. Yes.

Q. And that would cause the chains to form more

quickly there, would it not? A. Yes.

Q. And after they were formed, then they would

be disrupted, would they not? A. Yes.

Q. That would be what you would call electrolytic

conduction ?

A. No ; that would be the actual transfer of cur-

rent between two electrodes, because the resistance

has been so far reduced, accompanied by a reduction

of voltage.

Q. Now, in the remainder of the electrostatic field,

the chains would form more slowly, would they ?

A. Yes. [330]

Q. Given time, though, they would form, wouldn't

they ?

A. Yes, they would form if the voltage were main-

tained.

Q. What would become of those chains ulti-

mately ?

A. Those chains ultimately, undoubtedly, would

coalesce into the larger globules.

Q. So that in that case the dehydration action

would be going on in that portion of the electrostatic



vs. Reward Oil Company. 357

(Testimony of C. L. Cory.)

field in the way in which you have stated, as well as

in the more intense field that you have referred to

between the rims of the discs ?

A. I think there is no doubt about that, as long

as you are maintaining a sufficiently high difference

of potential to produce the electrostatic effect.

Q. Then, as a matter of fact, McNear and Bowles

are carrying on two operations, if I may so style

them, that is to say, in their dehydration action, by

means of the speedy formation of chains in the more

intense part of the field and the slower action of the

formation of chains, and they are disrupted in the

least intensive portion of the field?

A. I think there is no doubt about that, except

that really, and as Mr. Cottrell very properly points

out in his specifications, the formation of these

chains results definitely in such a great reduction of

the voltage that the electrostatic effect is minimized

or reduced ; but as long as you maintain a sufficiently

high difference of potential between those elec-

trodes, and that is not allowed to drop by any reason,

there will be an electrostatic effect.

Q. Just take the McNear-Bowles patent before

you for a moment, while I ask you a few questions

regarding it. Referring to the drawings for the

first thing, can you give me any reason why he has

placed his voltmeter in series with his ammeter?

A. No, I cannot. [331]

Q. What would you say of that matter?

A. As a measure of the voltage, it would be inoper-

ative.
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Q. The device would be inoperative as a voltage

measurement, would it ? A. Yes.

Q. Where would the voltmeter have to be placed ?

A. It would depend upon what difference of poten-

tial you desired to measure; if you desired to

measure the difference of potential produced by the

generator, it should be connected in between conduc-

tors 17 and 18, ahead or toward the generator, pre-

sumably 16; if it was desired to measure the differ-

ence of potential between the terminals of the

treater, it should be connected in between Conductor

18, at about where the voltmeter is placed, the other

terminal being carried across to the conductor 17, on

either terminal or the switch 23. The drawing is

incorrect if B is meant to indicate the difference in

potential.

Q. Beginning at line 97, page 1, it is said: "The re-

sistance of said path has now been reduced to so

much lower than that by other paths between the

electrodes that a very large current flows through

said path, with the immediate evolution of heat suffi-

cient to convert some or all of the water in said path

of least resistance into steam, which, being a non-

conductor, immediately breaks the short circuit

along said path between the electrodes, and electric

current is then diverted to other paths of low resist-

ance.''

As a person skilled in this art, do you think that

statement is correct as to what happens there, about

the conversion of the water into steam?

A. I think the statement is correct that some por-
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tion of the water would be converted into steam. A
study of short circuits in oils, oil switches and vari-

ous [332] switches, indicates that the vapor

coming from such an arc under the oil, which we ob-

serve very often, probably converts some of the

water into steam and vaporizes the oil; but I do not

think, in fact, I am sure that if an oil contains an

emulsion of 20% of water, or something of that kind,

that the heat of these short circuits would be suffi-

cient to convert very much of that water into steam,

because the energy represented, electrical energy, is

not sufficient to convert the water into steam.

Q. Then the statement that all of the water might

be converted into steam is not correct?

A. I do not think that would be the case if the

amount of water was very considerable, no; I think

it would be incorrect with that assumption.

Q. How much water do you think would be con-

verted into steam ?

A. It would be merely expressing an opinion, be-

cause I have no means of knowing how much, but it

would be a comparatively small part.

Q. Do you think any of the water would be con-

verted into steam *?

A. Yes; in my experience under such conditions,

the heat produced by the short circuit would vapor-

ize whatever there might be in that particular

path.

Q. What would become of that steam?

A. The steam probably would be immediately con-

densed—I would say probably would, but undoubt-
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edly would be condensed by coming up into the

larger mass, the temperature of which would be less

than the steam.

Q. That would then re-emulsify, would it not ?

A. Yes, in all probability, that part of the steam;

steam could not be produced under a temperature

of 212 degrees Fahrenheit, and in this process the

temperatures, as I have observed them, existing usu-

ally are some 40 degrees less, about 170 degrees Fah-

renheit. [333]

Q. So that if this steam is caused it would imme-

diately recondense by means of the coldness around

the median and would become an emulsion again ?

A. Yes, but it would be a very different emulsion

than any emulsion coming from the well. An emul-

sion from practically live steam injected into oil is

one which will settle out very soon; it is not a rebel-

lious emulsion, to use Mr. Schmidt's word, at all.

Q. Then that emulsion would have to be dehy-

drated again, wouldn't it ? A. No, I think not.

Q. Do you think it would settle out and dehydrate

by natural causes without any current?

A. Without any question it would.

Q. Bid you ever make an emulsion by injecting

steam into oil*?

A. Yes, I did, many of them at the University of

California, with these tests; there was an attempt

to make an artificial emulsion.

Q. Did you make an artificial emulsion ?

A. I made an artificial emulsion, but it was an

emulsion which would very, very soon settle out, so
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that the water would go to the bottom.

Q. You would have to allow it to settle out, would

you?

A. Yes, but it would be a very short time, a mat-

ter in the tests not to exceed 15 or 20 minutes.

Q. In view of this testimony, how can any steam

bubbles rise to the surface in the McNear-Bowles

treater?

A. Steam bubbles might rise to the surface by vir-

tue of their natural expansion of steam forming a

bubble and coming to the surface and not being

cooled sufficiently to go back to the original water

form until they had reached the surface.

Q. How is it possible for the steam to pass through

this cold medium without being condensed?

A. Merely because the rate at which the heat of

the steam is taken away by the [3i34] surround-

ing oil is not great enough to condense it back into

water.

Q. You have just told me a moment ago, I under-

stood, this steam was condensed by reason of the

colder medium. I am now asking you, in view of

that testimony, how can the steam bubbles rise to the

surface ?

A. Well, I will be very glad to modify my previous

answer; I think that some of it will be reduced back

to water, but it is quite possible that a part of the

steam will still remain as steam until it rises to the

surface.

Q. Did you ever test any of these bubbles on the

surface of the treater to see whether they were steam
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or not 1 A. No, I did not.

Q. Did you ever put a match to any of those bub-

bles? A. Yes, I put a match to bubbles.

Q. What happened?

A. Nothing except the match went out.

Q. Didn't the bubble blow out as a gas ? A. No.

Q. Didn't you note the smell of gasoline?

A. No.

Q. Is it not a fact that those bubbles that rose to

the surface in those treaters were nothing more than

gas bubbles? A. Not to my knowledge.

Q. Is it not a fact that if you touch a match to

them they will ignite and explode ?

A. No, I think they will not.

Q. If they should do that, that would be pretty

conclusive evidence they were gas bubbles and not

steam bubbles, would it? A. Yes.

Q. Beginning at line 21, page 2 of the specifica-

tions, it reads:

"During the above process a billowing or wavy

motion is observed upon the surface of the liquid,

and occasionally bubbles of steam as large as one-

half an inch in diameter rise to the [335] surface

and escape thereat. The ammeter varies extremely

in its reading, the pointer in fact moving instan-

taneously from almost zero to beyond the extreme

range, 60' amperes, of the indicator, showing that,

just before the conversion of the water into steam,

an extremely large current flows between short-

circuited electrodes," and so on. Did that treater

work in that way when we examined it the other day
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at Reward'? Did the ammeter vary from almost

zero to beyond the extreme range?

A. No, I think it did not; that particular ammeter,

however, was on the low tension side of the electric

circuit, and it was a type of ammeter which was a

dead beat.

Q. The ammeter remained practically stationary

while we were examining it, didn't it, only a slight

variation ?

A. Yes; the ammeter in the low-tension 440-volt

circuit remained reasonably stationary.

Q. Did you notice any bubbles of steam as much

as one-half inch in diameter rising to the surface ?

A. I noticed bubbles rising to the surface, but I

frankly say I don't know whether they were bubbles

of steam or what.

Q. Is it not your best judgment that they were not

steam ?

A. My best judgment is that they very largely

consisted of steam because the content of treated oil

as contrasted with the untreated oil showed that

practically none of the tops, as Mr. Schmidt, I be-

lieve, called them, are affected by the dehydrating

process.

Q. Is steam a nonconductor to 6,600 volts'?

A. Steam, as steam, without considerable free

water in it, is a reasonably good nonconductor; a

6,600 volt gap placed in steam without water in it

would probably show that its conductivity was de-

cidedly greater than air.

Q. When steam is in this water, or has consider-



364 Petroleum Rectifying Co. of California

(Testimony of C. L. Cory.)

able water [336] content, as would naturally be

the case in the operation of these treaters, is it then

a conductor or nonconductor?

A. I should say, using the voltages we are consid-

ering, that it is certainly a conductor.

Q.Then do you agree with the statement which is

made in the McNear-Bowles patent, that under such

conditions the steam is a nonconductor ?

A. No, except that we might intei^pret that as

meaning that the steam is a nonconductor compared

with globules of water, relatively.

Q. When we were down there, one of these treat-

ers was using 10,000 volts, or thereabouts, was it

not?

A. The measurement showed 10,500 volts.

Q. Do you know why they used 10,000, when the

patent says it works better with about 6,600?

A. Yes; it happened that the equipment that they

had for those two treaters—^it was a somewhat diffi-

cult matter to obtain equipment,—one would supply

6,600 and the other 10,000, and their results showed

that they got equal results with either voltage.

Q. Do you believe that in the operation of the

McNear-Bowles treater that the water particles all

align themselves into chains between the edges of

opposing discs simultaneously, and then explode

simultaneously, and then a reformation of similar

chains takes place?

A. No, I do not believe there is any reason to say

that these chains all form simultaneously; there is

no doubt in my mind that a very large number of
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chains form simultaneously, causing a short circuit

between the electrodes at that point, at which time

the voltage will di-op as a result, and that short cir-

cuit will then cease and then the voltage is immedi-

ately re-established; and at some other place the

same thing will happen again, succeeding one an-

other.

Q. You seem to lay some stress on the periodic

flow of a high [337] current, from which I would

infer that this action going on is of a periodic nature.

A. If you mean by ''periodic" that there are in-

tervals when the action is not taking place, and then

at some subsequent time the action begins again, my
observation is that that is the case; when we begin

treating the oil as it comes in rather wet, these peri-

ods are very short, but as the supply of oil, perhaps

due to lack of sufficient oil to keep the treater going,

is reduced, then the periods between them are grad-

ually lengthened.

Q. I understood you to say that these periods

would average about four seconds ?

A. I do not believe that I did, and if I did I would
want decidedly to take it back, because it would be

ridiculous to attempt to average the amounts. I

might have intended to imply this, at any particular

condition of affairs, it is quite often that you ob-

serve that these periods will be about four seconds or

about five seconds, under given conditions, and then

at a little later time the interval will be increased or

diminished.

Q. What happens between these periods?
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A. Presumably there is an interval whereby these

chains are formed between the electrodes.

Q. In other words, they form during the period

of about three seconds and are disrupted in a period

of about one second?

A. No, I would not say as to what the period of

disruption is; that is subject to very wide variation.

Q. But without limiting yourself to a specific time,

that is your idea of the process?

A. I don't think I could say that. The conditions

vary so much, and the observations covered a wide

set of conditions—^the interval between the short-

circuits might vary—I do not desire to average

them—they might vary [338] from a second to

five or six or even ten ; I have observed them twelve

seconds, and in other cases short circuits might not

occur except at very wide intervals ; that would de-

pend upon the condition of the material being

treated. As far as the duration of the shorts is con-

cerned, they vary widely also, from a very small

fraction of a second to a period of probably, as I

have observed them, a second or more.

Q. In other words, there would be a period of time

during which those chains were forming, and then

there would be a period of time during which they

were disrupted. Now, after the disruption, and be-

fore the completion of the succeeding series of

chains, what happens?

A. Without doubt at some point between the elec-

trodes chains of globules are formed short-circuiting

the electrodes.



vs. Reivard Oil Company. 367

(Testimony of C. L. Cory.)

Q. Is it your idea that operations consist of a

cycle, that is, the formation of the chains and then

there disruption cover a certain period of time, and

then that cycle is repeated and chain after chain is

formed and disrupted in that way?

A. It might be expressed in that way, I might say,

and I think that Mr. Schmidt in his testimony the

other day agrees with me, in what occurs in that re-

gard.

Mr. MILLER.—That is all.

Redirect Examination.

Mr. WHITE.—Q. In regard to the formation or

creation of any bubbles on the surface of one of

these treaters due to any cause whatever, what is

your opinion with regard to the relative violence of

these manifestations in the treaters of these two de-

vices, in the treater of the McNear-Bowles patent,

where the material is passed into the top of the

treater, and in the defendants' treater as we saw it

at Reward the other day, [339] where the ma-

terial is passed in at the bottom and in which, ac-

cording to one of your experiments here, some 18%
of water was removed between the first two elec-

trodes.

A. The violence as shown by the bubbles on the

surface and the billowing of the oil, in my experi-

ence, comes primarily between the first pair of elec-

trodes, and that is the primary source.

Recross-examination.

Mr. MILLER.—Q. In answer to a question by de-
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fendants' counsel on direct examination you referred

to certain mechanical devices used by Dr. Cottrell

for the prevention of formation of water chains.

What mechanical devices did you have in mind in an-

swering that question ?

A. The rotation of the electrodes.

Q. Now, is there any such mechanical device re-

ferred to in Cottrell patent 987,115, the first patent

in suit? A. No, not so far as I know.

Q. These mechanical devices are all referred to in

the subsequent patents covering the rotating elec-

trodes? A. Yes.

Mr. WHITE.—That concludes the defendants'

case.

Mr. MILLER.—You are not going to call Mr. Mc-

Near or Mr. Bowles ?

Mr. WHITE.—The defendant rests. I don't

know what impression you are trying to create by

that remark.

The COURT.—Proceed.

Testimony of Frank Rieber, for Plaintiff (Recalled

in Rebuttal).

FRANK RIEBER, recalled for the plaintiff, in

rebuttal.

Mr. MILLER.—Q. Referring to these oscillo-

grams which were produced by Mr. Johnson, what,

if anything do they show to you as to the similarity

of the processes of Cottrell as shown in [340] his

patents, and the processes of McNear and Bowles as

shown in their patents?



vs. Reward Oil Company. 369

(Testimony of Frank Rieber.)

A. I can tell what these oscillograms show with-

out any great amount of technicality. There is no

oscillogram here which in my opinion shows any evi-

dence of what I would term short-circuiting. Now,

I had better interpolate there to make clear my defi-

nition of a short circuit in this connection. There

is no absolute terminology in science. You can take

that blackboard, is it black"? We can say yes, and no.

It looks black, it is what we ordinarly term ''black,"

but it is not absolutely black. An absolutely black

surface would be one that reflected no light and was

not visible at all. You can say with regard, for in-

stance, to a condenser, which defendants have intro-

duced for some reason or other into this discussion
;

there is no such thing as an absolutely perfect in-

sulator between electrodes. Neither defendants nor

anyone else can name one insulator which is a per-

fect insulator and which does not to some microsco-

pic extent conduct current.

So in practical terminology we must refer to any

phenomenon which we know to be relative within the

limits of the application of that phenomenon to our

purpose.

Now, Dr. Cottrell was not producing a condenser,

a perfect condenser; he was producing a device for

treating oil; he was desirous that his device should

be operative and should not waste too much current.

Therefore, when he speaks of short-circuiting, we
can assume that he has two things in mind, namely,

a minimizing of the wasted current, and the con-

tinuation of operation of the device. Now, none of
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these oscillograms, introduced here, which are taken

in a scattering manner between both treaters, show

any evidence of short-circuiting, that is, a lowering

of the potential that would make the device inopera-

tive. [341] None of these show any evidence of

anything but electrolytic or some other form of con-

duction. There are places where that conduction

increases suddenly, but there are no places, in my
estimation, where that conduction increases to a

point prohibiting the action of the device. I think

that in order to make a distincton, we have got to de-

fine the term ''short circuit." I might merely state

my definition of the term "short circuit."

The COURT.—I understood you were asked to

state what was shown there, in your opinion as an

expert. Is it necessary to give any definition?

A. I think that I should give a definition of a short

circuit that will explain my remarks. I do not be-

lieve that defined in this manner, as being a current

which will render the device inoperative, that any

short circuit exists in any of these oscillograms. I

can tell you why. If any of these current waves

showing a short circuit had existed, demanding much

current, demanding prohibitive current, one of these

waves would fall to zero, or would fall to a very low

point. One of these little curves shown here would

not come up to a peak, but would run along and

show a very low value. There is evidence of conduc-

tion of some sort ; this, again, has your current curve

going up, and here is your other curve going across

;

the zero line has been transposed in this print. There
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is no evidence of anything which lowered the voltage

to a prohibitive value. Now, it is all a matter of re-

lative definition, that is, how low does the voltage

actually drop. In these oscillograms the voltage is

not shown at its full value ; there is no determination

of how far it actually drops. That would not prove,

therefore, that there was a drop in voltage there

which would render the device inoperative. [342]

The mere fact that these waves are apparently dif-

ferent in width at the top is due to the fact that they

ran one film faster than the other, or increased the

total magnitude of the deflection. That, apparently,

shows straight electrolytic conduction. That was

taken at the Reward plant. I can see absolutely no

evidence of any alteration in the magnitude, of any

appreciable amount, in any of these curves ; there is

an approximately constant value there. This was

submitted in evidence apparently to show the exist-

ence of some short-circuiting phenomena. This one

was taken at Olig.

Q. When you say ''this one," refer to what you

mean. A. "I-l."

Q. The last one you referred to was " J-1."

A. To repeat again, "J-1" shows no evidence dur-

ing the entire duration of that record of the exist-

ence of any abnormal current; that is continuous,

and I might point out that as long as this voltage

occurs that electrostatic field is going to be present

in the apparatus.

Take this one, which was taken at Olig, and which

is referred to as Defendants' Exhibit '*I-1," I can
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see in that no evidence of anything but that they

were taking two pictures on the same film, which

renders it a trifle vague. There is no evidence of

any reduced voltage or any abnormal current.

Take this one, which is referred to as Defendants ^

Exhibit "J-6," taken at Reward, there is no evi-

dence of any alteration in the character of the pheno-

mena exhibited. There is shown there slight evi-

dence of conduction which apparently increases

slightly as the potential drops. That little peak in

the curve would show that the current increased

slightly as the potential dropped. This one, which

is referred to as "1-2," was taken, [343] appar-

ently, at Olig. That shows no evidence of anything

other than a continuous current ; there are no inter-

mittent discharges of any nature. We also have ap-

parently two records on one print.

This one, referred to as Defendants' Exhibit

*'J-5," taken at Reward, shows no evidence of any

abnormal current or of any decrease of voltage ; the

constancy of the voltage is to be noted, although

there is one piece missing on the film, which leaves

it indeterminate, due to lack of proper development,

but during the remainder of the time I wish to point

out that the voltage remained substantially at an

even, constant value. The adjustment apparently

has been made in such a manner that the current

reading produces a relatively large deflection of the

oscillograph. It will be understood that for a cur-

rent of, say, 3 amperes we could set the oscillograph

to show any magnitude of deflection, so as to exhibit
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the phenomenon to better advantage. It is custom-

ary, in an oscillographic print, to include on the film

in ink a sufficient amount of data so that the exact

conditions under which the film was taken could be

determined subsequently; so that the import of any

particular deflection when measured could be ob-

tained. These are apparently taken without a

knowledge of that fact, as is customarily carried out.

[344] Another oscillogram. Defendant's Exhibit

"1-4," was taken at Olick, and it shows, among other

things, the taking of two records on the same film

again, which I do not consider any great advantage.

There is no phenomenon there, no short-circuiting

of any type. I think that is just about typical of all.

There is no necessity of going through all of them.

Mr. MILLER.—Then if I understand you the dif-

ference of opinion which you seem to express from

that of Mr. Johnson would reside in the proper in-

terpretation of the word short circuit,

A. Yes.

Q. I hand you Professor Cory's oscillograms

'*0-l" and ''0-2" and ask you what interpretation

do you make of these as illuminative of any issue in

this case?

A. Referring to the oscillogram entitled Defend-

ant's Exhibit "0-1" I would say in the first place

that the object of making this oscillogram appears

to be to record the data over a very long time, to ob-

tain a very large number of furces on the films so as

to show the existence of some phenomenon which

might not be taking place at the time that you took
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a snap-shot, so to speak, and that the continuance

of measurement over a long time will presumably

show such an arrangement. Now, taking a 60-cycle

current which I believe was stated by defendant to

have been used in this particular work, I am going

to make a rough computation: There are about 20

alternations the potential shows for every inch of this

film, and I will say roughly that that film is 30 inches

long. Now during this time—by the way, 20 alter-

nations would be one-third of a second, about; so

there should be about 3 inches to a second on this

film, on this print as shown, and 30 inches, I should

say that was taken over a period [3'45] of ap-

proximately seconds. Now, the advantage of tak-

ing a record of this kind is that it shows the condi-

tion of things existing over a relatively long time,

and the disadvantage, if one really wants to obtain

information on any action but the electrostatic ac-

tion ; the curves are crowded so closely together that

a determination of what took place so far as the ac-

tual form of each waive is concerned is impossible.

But the determination that I should make from this

very readily is that during the entire duration of

these 10 seconds that no short-circuiting took place

that lowered the potential to a point where the de-

vice would become in the least inoperative. I can

see that during the entire duration of this film an

electrostatic field of practically the full potential ap-

plied to the device was in operation. There was no

discharge of any kind which demanded sufficient cur-

rent to lower the potential. I believe that this dis-
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charge and its nature are made the principal sub-

ject of discussion. We can say only that different

processes took place; while this record was taken

there were no discharges of any nature to be of the

least importance, and the curve shown for current

might very reasonably and logically be explained as

due to a conduction of current because the material

in the treater at the time was not a perfect insulator

and a certain amount of current would leak through.

There is no necessity for assuming that the material

in the treater would remain constantly of the same

conductivity; it might vary. The water particles

might be rearranging themselves. There might be

all sorts of variations in the conductivity; and such

variations are shown here. There is one very

marked variation shown about the center of the film,

where apparently the current attains something like

2—I am just making these measurements by eye

—

say three [346] times to a magnitude ; it looks to

me very much like three times the value that it has

during the rest of the film. In other words, we see

an increase of current from 1 to 3 units of some sort,

and we see no appreciable decree of the voltage.

Now, I would say unquestionably there are no short

circuits during this time within my definition of the

term, and I believe that that definition is the same

one as was intended by Dr. Cottrell.

Referring to Defendant's Exhibit "0-2" we have

here what is apparently the same phenomenon gener-

ally expressed. The curves are again grouped to-

gether so closely that I should hesitate exceedingly in
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giving any opinion as to the nature of the conduction.

With a curve which is spread out far enough so that

its shape and condition may be clearly observed, it

is possible to make a very accurate determination of

what happens. This shows the current varying in

value. It shows a current increasing and decreas-

ing in value. Apparently there is some condition

established which gives a constant current for some

time. This shows a regular path. Then it slightly

increases and decreases. There is a variation or

fluctuation of no appreciable magnitude. Now, the

voltage curve which is shown below, which was made

at the time, would lead one to suppose that the con-

duction of current might be entirely apart from

the essential operation of the treater. I believe

that that conduction of current can be explained,

due to the fact that we have not a perfect insulator,

and we have a leak and the action may go in spite

of the leak, if you supply enough current to main-

tain the voltage, to offset the leak, so that the leak

does not actually pull down the value of the voltage.

Looking at this voltage curve, if you glance along

that you can see a straight line of voltage on each

side, [S47] showing that the actual electrostatic

field in the device was substantially constant and had

a uniformily high potential. Apparently the de-

fendant has marked a couple of places here where

something or other takes place of interest. I want

you to note that these reductions are only a very

slight amount of the voltage ; there is no appreciable

reduction of voltage. Here is another place of simi-
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lar nature ; here is another ; here is another. But at

no place there do I see any reduction of voltage of

over approximately 10 per cent. Now there was one

place here where the voltage is marked as being very

much lower. That is not so. The film has appar-

ently been run in a slightly irregular manner and

two of the lines are overlapped, but the peak of the

voltage is very plainly observable. The inference

that I would draw from these two oscillograms is

that in the device in question, on which the measure-

ments are being made there is a substantially con-

stant electrostatic field of high value being main-

tained during the entire period of measurement;

that there is also an irregular current flow taking

place during the entire duration of the record. I

can see from my own technical experience no reason

at all why that constant flow must necessarily be ma-

terial to the process that is going on. I believe that

that current flow could equally well be construed as

leak in the device going on the same time with the

process. It is just the same as where you have a

steam boiler which was running an engine and leak-

ing into the air at the same time.

Q. Now, in the defendant 's testimony a statement

was made that the normal current flow as recorded

on these oscillograms indicated a charging current

necessary to charge the apparatus and that the peri-

odic increase current flow shows effective current.

Do you see anything in these oscillograms bearing

upon that question? [348]

A. First I would define for your information
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flowing between the terminals flows along the said

conductive path, and the current received by the rest

of the electric circuit falls to a negligible value, and

I will say that what Dr. Cottrell meant was that he

did not want an occurrence to take place which would

suspend or hinder the operation of his device, and

that, therefore, unless a circuit was established which

would cause a lowering of the potential across the

electrodes and a cessation of the electrostatic action,

that you would not have a short circuit.

Q'. On the occasion of our visit to the Reward

Company's [350] plant on January 19, 1918, what

measurements were made with respect to the Mc-

Near-Bowles treater?

A. In the first place the reactance which was

placed in series with the primary circuit of that

treater was short circuited or cut out by putting a

heavy copper conductor across its terminals so that

the current thereafter passed directly from the

power-line through the transformer primary wind-

ing, and the high voltage current was thereby in-

duced in the secondary winding; in other words,

there was nothing which would tend to limit the ac-

tual current flowing by any conductive path which

might thereafter have been established in the treater

;

then a potential transformer was connected across

the high potential terminals of the treater and to the

low tension winding of this potential transformer

was connected a volt meter. If this apparatus was

substantially as represented, and I believe it was, it

would give us a measurement on the volt meter of
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the actual voltage applied across the terminals of the

treater. It is true that if this voltage should fluctu-

ate for a very brief instant the volt-meter would not

indicate such a fluctuation, but the volt-meter would

indicate value of the electrostatic field. Averaged

over any period of time it would indicate the pres-

ence of an electrostatic field and the average effec-

tive value of that field as applied to doing any par-

ticular work. A current transformer was included

in series in the high potential circuit and ammeter

connected to the insulated winding of that trans-

former thereby enabling us to read the current ac-

tually flowing through the treater. Now, I made
some notes on the actual value of the current ob-

served at a minimum value and at a maximum value

as the current was observed to fluctuate, going as

slow apparently as 1/1'Oth of an ampere and as high

apparently as [351] 9/lOth of an ampere. In

other words, it increased roughly by an amount equal

to nine times its minimum value. That measure-

ment would show nothing to me except that there

was a variable resistance across the circuit which de-

manded at times more current than at other times.

The readings of the volt-meter, however, showed a

maximum of 10,500 volts. This highest voltage was

obtained of course when the lowest current was flow-

ing, for when the current increases the voltage will

practically always decrease in any apparatus. The
lowest value that this voltage reached was 10,000

volts, so I can say from that that there was no short

circuit within my meaning of that term established.
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The voltage having been reduced from 10,500 to

10,000 or about 5 per cent, it is obvious that such a

5 per cent reduction in voltage would not eliminate

the action of the electrostatic field or make it in-

effectual because next door to that treater was an-

other treater operating at 6,600 volts potential, much

lower potential than this ever fell to, and was still

said by defendant to be dehydrating oil.

Q. Do these measurements which you took on that

occasion show any short circuit in accordance with

the definition given of a short circuit *?

A. They show no short circuits within the mean-

ing of the definition which I have just given and they

show no short circuits within the meaning of the

definition supplied by defendant's counsel some time

previous; I think it was substantially the same

definition as I have given, and was said by defend-

ant, as I remember it, to have been obtained from a

dictionary of electrical terms.

Q. If a short circuit of the kind described by you

in your definition of a short circuit had occurred

what would have happened ? [352]

A. I observed that the defendant's main line

—

The COURT.—Just answer the question, what

would have happened ?

A. If the protection to the circuit had been oper-

ative, that is, if the circuit-breaker and fuses had

been in operating condition, I believe that one or the

other of those would have gone out. The only al-

ternative to that is that the circuit might interrupt

itself due to the quencing or cooling action of the
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oil. With, reactance eliminated it is very unlikely

that that would have occurred. The probable oc-

currence is that which I attempted to get defendant

to test by actual short-circuiting the treater with a

wire, that either the circuit-breaker would have

acted and opened the circuit.

Q. Professor Cory has suggested the following

definition of a short circuit from Webster's Diction-

ary, namely: "A circuit purposely or accidently

made through a small resistance, especially when it

acts as a shunt to a circuit of comparatively large

resistance." Is that in accordance with your view

of short circuits ? A. It is.

Q. Now, within that definition and view did you

deduct from these readings any short circuits in

that apparatus?

A. That definition, as you will recall, has in it

the word "comparatively"; therefore it is not an

absolute definition. I should say that one would

have to define comparatively before he could either

accept or reject that definition.

Q. I will take the definition that was suggested

by defendant's counsel on cross-examination of one

of plaintiff's witnesses, found at page 143, reading

as follows:

"A shunt or by path of comparatively small re-

sistance, around the poles of an electric source, or

around any portion of an [353] electrical circuit

by which so much of the current passes through the

new path as virtually to cut out the part of the cir-

cuit around which it, the short circuit, is placed and
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so prevent it from receiving an appreciable cur-

rent." What liave you to say in reference to that

definition ?

A. That definition is correct in my opinion.

Q. Within the meaning of short circuit as given

by that definition, did jon detect any short circuit

in the Reward treater *? A. I did not.

Q. Is it a fact that the Reward treater continued

to operate while you were taking these measure-

ments ?

A. I don't know. I saw water flowing from the

treater, and I saw on the various visits that I made

to the top platform apparently oil flowing down a

discharge pipe ; whether the dehydration process was

effective, I don't know.

Q. There apparently, though, was no stoppage in

the apparatus while you were taking these measure-

ments ?

A. So far as the electrical conditions were con-

cerned it did not appear to have varied before and

after we made our measurements. The conditions

appeared to be substantially constant when I made

the measurements.

Q. Did you establish between the electrodes of the

Reward treater an actual short circuit such as ordi-

narily referred to as a dead short circuit?

A. I requested the making of such a short circuit,

but it was not done.

Q. If such a short circuit as that had been estab-

lished what would have occurred f

A. The circuit-breaker would have operated if it



vs. Reward Oil Company. 385

(Testimony of Frank Rieber.)

had been functioning properly or the fuse would

have blown.

Q. If the circuit-breaker operated all right you

mean it would [354] kicked out?

A. The circuit-breaker would have opened that,

accompanied of course by the ordinary electrical

flash.

Q. Would the dehydrating operation cease?

A. It certainly would; be with no current sup-

plied to the treater and no more potential main-

tained.

Q. That naturally would have cut off the current ?

It would have cut off the source of current and the

treater would not have been any more than a tank.

Q. Did you try such a personal experiment at the

Pierpont plant of the plaintiff to which we after-

wards made a visit ? A. We did.

Q. How was that experiment made?

A. I did not personally place the short circuit in

position but I observed what took place.

Q. What took place ?

A. The current increased to an extremely large

value and the circuit-breaker operated the first time
;

the second time it was on the circuit-breaker was

not active enough and the fuse blew.

Q. The flow of current to the treater ceased, did

it?

A. The flow of the current to the treater ceased.

Q. And necessarily the dehydration operations

ceased ?
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A. All the electrical operations of any sort on the

treater ceased.

(A recess was here taken until 2 P. M.) [355]

AFTERNOON SESSION.

FRANK RIEBER, direct examination resumed.

Mr. MILLER.—Q. Going back for a moment to

this question of oscillograms, I will ask you if you

caused to be made any oscillograms illustrating the

point which you have attempted to make regarding

the matter. A. I have.

Q. Just produce them and state what they are and

describe what they prove.

A. I think I had tell why them.

Q. No, just go on and tell about the oscillogram.

A. Do you want to see the oscillograms ^

Q. How many have you there?

A. I should like to select three. I will have to

show the films here ; no prints have been obtained.

Q. Have prints been made from them?

A. No, but we can hold them over a piece of white

paper and observe them just as well.

Q. We will ask to have them marked Plaintiff's

Exhibits 11, 12 and 13.

A. The first one, exhibit 11, is what happens

when a disruptive discharge is permitted to take

place across an arrangement which will interrupt

that discharge at zero value of the current. Every

time that the current obtains a zero value a new dis-

charge must be formed during the next cycle; this

condition being one that might exist under the oil,
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and which would give that form on a oscillogram, if

present. In order to prove that such a condition did

not exist in a measureable degree, I conceived that

it would be desirable to compare that oscillogram

with those that were offered in evidence. Here is a

oscillogi'am showing the conduction of an electric

[356] current through a normally conducting path

without any reactance or or any condensers or any-

thing of that sort; that one, in my opinion, most

closely resembles the majority of these submitted

in evidence.

Here is one showing a charging current applied

to a condenser. The salient feature there is that the

peaks of the two waves are displaced, the current

wave being displaced with reference to the voltage

wave. The little vibrations noticed on the curve are

due to the fact that this particular instrument hap-

pened to be in resonance with one of the vibrations

m the alternating current.

Q. In brief, what do these three oscillograms that

you have produced teach?

A. These three oscillograms were made by me as

standard or normal cases. That is, I deliberately

produced in a circuit certain conditions to obtain an
oscillograph for reference, and to thereby determine

whether the conditions produced on any other oscil-

lograms resembled those produced here, so as to

form some basis for judging the oscillograms other

than my familiarity with the nature of alternating

current curves.

Q. In one of his answers, Professor Cory said it
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was not possible to draw any distinction as to the

ultimate result between what might be termed a

temporary short circuit and a complete short cir-

cuit, because unless the formation of these chains is

prevented it is inevitable that a temporary short cir-

cuit will be followed almost instantly by a sustained

one, or, as it is commonly called, a dead short cir-

cuit. What have you to say in reference to that

proposition ?

A. I should say that Professor Cory's conclusions

were somewhat incorrect. I should say that the es-

tablishment of a temporary short circuit is not

necessarily followed by the establishment of a com-

plete short circuit, and that the oscillograms which

Professor Cory himself [357] exhibited would

show that fact very conclusively. There is shown

on those oscillograms a discharge of some form

which becomes a short circuit, and which exists for

about one-sixtieth of a second and is not followed

by any permanent short circuit or dead short, and is

not followed by an interruption of the action of the

device due to the circuit-breaker or anything acting.

A dead short circuit, as I understand it, is usually

followed by some action on the part of the fuses or

circuit-breakers.

Q. While you were at Reward with the rest of us

on the 19th instant, did you observe any phenomena
in the operation of the device which would show that

the operation was different in principle from that of

Cottrell's? A. I did not.

Q. What conclusion did you deduce as to the sim-
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ilarity of the two operations from the examination

which you there made *?

A. In both treaters one sees an emulsion is passed

into the treaters and that the separated or sepa-

rating constituents of that emulsion pass out of the

devices. That fact is apparent from all things I have

observed and all experiments I have heard cited.

We observe, further, that an electric field is main-

tained across both devices, and the electric field is

shown by all measurements here submitted to be of

substantially constant value, and not to be inter-

rupted or to be intermittently decreased to any ex-

tent at all commensurable. The passage of current

takes place through both devices; that might very

possibly be due to a parallel occurrence, that is, the

passage of currents might be due to leakage and have

no influence or effect on the demulsification. We
can make laboratory experiments to prove that

emulsions will be separated under the action of elec-

trostatic fields without the flow of any appreciable

current. That has [368] been done. We cannot

make experiments to prove the effect of a current

only on any emulsion, because to pass a current

through an emulsion of this type one must first es-

tablish an electrostatic field, and to pass a current

through any electrolyte or conductor of any sort, one

must first establish an electrostatic field. That is

the first essential for the passage of current. There-

fore, I would say that the electrostatic field may be

observed to cause a separation; the passage of cur-

rent only cannot be proved to cause a separation;
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separation obviously does take place. Separation is

apparently interfered with when the electrostatic

field is lowered in value, although more current may
actually pass and the efficiency of the device is ap-

parently lowered when heavier currents and lower

voltages obtain. I will therefore say that in my
opinion the electrostatic causes the separation, that I

have not seen any proof to the contrary; I will fur-

ther say that in my opinion the current flow is a cir-

cumstance attending the other action and insepara-

ble from it b}^ reason of the fact that all things are

somewhat conductive; and in my opinion no evi-

dence had been adduced to prove that that current

flow has any effect and no evidence can ever be ob-

tained by the nature of the phenomenon to prove

that it has any effect.

Q. Bid you notice the ammeter at the Reward
plant, as to how it was set before the circuit-breaker

would come into place?

A. I noticed that the ammeter included in the cir-

cuit of one of the treaters before the reactance was

short-circuited indicated no appreciable current, and

the ammeter on the other treater indicated no cur-

rent at any time. After the reactances were short-

circuited I noticed that the ammeter in one of the

circuits indicated a variable current quite within the

capacity of the transformer and not indicating an

overload or anything excessive, [359] and vary-

ing from a minimum of 2 or 3 amperes to a maximum
of maybe 15; it was hard to read the instrument; it

.was admittedly inaccurate.



vs. Reward Oil Company. 391

(Testimony of Frank Rieber.)

Q. What was the character of the ammeter that

you found in use at the Pierpont lease which we

afterwards visited^

A. That was a General Electric Company am-

meter; I believe I have the number here, if it is of

interest, although I think it is immaterial; it indi-

cated a continuous current flow during the operation

of the apparatus substantially constant in volume,

and as I remember it about 20 amperes. That cur-

rent was also partly used in the motors, so I don't

know the exact value.

Q. How high could that ammeter register?

A. I believe it was a 50-ampere ammeter.

Q. What was the ammeter at the Reward plant?

A. As I remember it 500 amperes; it was of very

large value.

Q. Do you know anything about what happens

when steam is injected into oil'? A. I do.

Q. What ?

A. An emulsion is formed which will not separate

out either on filtering through fine laboratory filter

paper or on allowing to stand. I have some of that

emulsion here if you desire to see it.

Q. The McNear and Bowles patent states "that in

the operation of their device a very large current

flows through the path with the immediate evolution

of heat sufficient to convert some or all of the water

in said path of least resistance into steam, which

being a nonconductor, immediately breaks the short

circuit along said path between the electrodes" and
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so on. If that occurred what would happen to the

steam ?

A. I believe that that is a relative matter. It de-

pends on [360] how much steam is formed, be-

cause if an inconsiderable amount of steam was

formed between the particles that steam might unite

with one of the particles and not re-emulsify. If the

entire chain was disrupted and any considerable por-

tion of it turned into steam that would undoubtedly

emulsify with the oil. Under no circumstances

could I conceive of very much of that steam escap-

ing to the surface.

Q. Do you believe that any large quantity of water

would be converted into steam %

A. I believe that if you applied sufficient electri-

cal energy you could convert any amount of that

water into steam, but with the energy that was sup-

plied when I saw the treater, I do not believe that

water in any appreciable amount could have been

converted into steam.

Q. What is the reason for that?

A. Because in order to produce steam it takes a

very large quantity of electrical energy and even a

small quantity of water requires a large amount of

energy to raise its temperature any amount, and if

that water was actually heated in the treater you

would immediately notice the effect on the energy

input; as I remember the maximum energy input to

the treater that was operating at 10,500 volts maxi-

mum was about 5,000 or 6,000 watts. That is not
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sufficient to heat any terrific amount of water and

turn it into steam.

Q. The energy that was there used was not suffi-

cient to convert any appreciable amount of the water

into steam? A. Not in my opinion.

Q. In your opinion whatever water did convert

into steam was immediately re-emulsified in the mix-

ture?

A. I have already said that depends somewhat; if

any amount at all was converted into steam it would,

but there is a chance that a very small [361]

amount might combine with some of the already ex-

isting water globules. I do not believe anyone has

ever seen the formation of this steam or ever seen it

recondensed. I am sure I could not think of any

way of observing it ; it is all a matter of deduction.

Q. Did you take notes of the temperatures at the

Reward ?

A. As I remember them, the treaters were run-

ning at approximately 188 degrees.

Q. Fahrenheit?

A. Fahrenheit. If that had been centigrade it

would have been above the boiling point and the

water would have evaporated out,

Q. Do you remember what the temperatures were

at the Pierpont plant?

A. As I remember it about 120 or 130; a very much
lower temperature.

Q. Now, is there any point that you want to bring

out in connection with the phenomena that you ob-

served at the Reward and at the Pierpont?
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A. I believe I have covered everything.

Q. Please examine this Davis and Perrett patent

and state what that is and how you differentiate that

from the Cottrell patent.

A. The Davis and Parrett device as shown here

is a device for separating a nonconducting particle

from a conducting medium. The Cottrell device is

the reverse. That is the first distinction which I

would make. That is the oil exists in small drops in

the water instead of the water existing in small

drops in the oil. This together with the fact that

they find it advisable to inject some conducting liq-

uid in to this condensed water which is normally of

fairly high resistance, makes it inevitable if you ap-

ply any potential to the device, a large current will

flow. As I understand the application of this de-

vice from the disclosures and from similar phe-

nomena that are fairly well known the passage of

this electric current between [362] iron elec-

trodes will cause the production of an iron salt, that

is, iron hydroxide will be formed at one of the elec-

trodes, and further than this if a current is actually

passed through this device the small oil particles will

be transferred into the direction of the flow of the

current, and arriving at one of the poles they will

become tangled so to speak or combined in some ivay

hydroxide which is formed and which sort of a glu-

tinous, sticky mass and the entire amount of hydrox-

ide and oil normally tends to be lifted to a certain

extent by the buoyant action of bubbles of gas

formed at the electrodes. In other words, the de-
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vice itself is an electrolytic in action, involving the

passage of a current in one direction, and depending

for its action the effect of the current on the liquid

and the electrodes during its passage. Funda-

mentally, of course, it is a device with an electro-

astatic field; that is in order to pass a current through

this device or any device you must first charge the

opposing surfaces to opposite polarity. We assume

that in any electrolyte or conducting liquid there are

a number of small particles which have an inherent

charge; some are charged positively and some are

charged negatively; if you were to subject these

charged particles to the action of two charged plates

emersed in the electrolyte the negative particles will

migrate toward the positive plate, and the positive

toward the negative plate. And it is conceivable

that these particles, some or the other of them,

charge the oil particles interposed their path and

thereby cause them to migrate in the direction of the

current flow; that is a possible theory of the opera-

tion of the device. The inventor does not seem to be

thoroughly clear on it. [363]

The COURT.—Is the general principle the same as

that one?

A. The general principle the same as the other

patent there, you mean'?

Q. Yes.

A. I would not say that it was, no. This is a di-

rect current which neither of the other devices has.

It causes the actual migration in one direction of the

oil particles in the field. Neither of the other de-
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vices has a direct potential imposed upon it and the

migration of the water globules in neither the Cot-

trell nor the McNear-Bowles device is one of the de-

sired features. They mere desire to coalesce. You

understand an alternating current is one which flows

rapidly in one direction and then in the other. This

alternation takes place normally 60 times in each sec-

ond, and no appreciable migration could take place

I would say within that time.

Mr. MILLER.—Q. How are the oil particles freed

in this Davis and Parrett patent ?

A. I will not say that the oil particles are freed

exactly. As nearly as I understand the operation of

the device these particles would be brought together

in a denser emulsion; the oil particles which are dis-

tributed uniformly through the water would be

brought toward one electrode and there entangled

with the existing iron hydroxide, and the whole com-

bination could then be filtered out with relative ease.

It is more an action of condensing the emulsion

rather than an actual breaking up of the emulsion

and causing the oil particles to coalesce.

Q. Why does he put in soda or potash?

A. The water that he has there has been distilled,

that is, has been turned into steam and recondensed

into water and as a result it has been freed of almost

aU of the soluble salts in it, and those salts consti-

tute the ions that I spoke of as the carriers of [364]

electricity, and if they are not present you cannot

force a current—unless they are present to some ex-

tent you cannot force a current of electricity through
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a body of distilled water.

Q. This water, as I understand, is water that

comes from a boiler? A. Yes.

Q. And to a large extent it is distilled water?

A. That is about it.

Q. So you put in soda and potash to make it more

conductive ?

A. To make it a conductor, exactly.

Q. What potential is employed in the process ?

A. Several hundred volts—that which ordinarily

is obtainable on board ship.

Q. That is a very low potential?

A. That is very low potential. The potential in

these other devices is very high, and no current could

flow unless it was high and furthermore effective

electrostatic action would take place with a high po-

tential. No electrostatic action would take place to

any appreciable degree unless you had a high poten-

tial.

Q. Is the action there electrostatic or electrolytic?

A. As I explained the phenomena of electrical

flow, it is always preceded by the establishment of a

different potential or a condition of electrostatic

stress. The action here can be said to be electro-

static but aside from that theoretical point we com-

monly term an action of this sort, an actual conduc-

tion of a current as an electrolytic action.

Cross-examination.

Mr. WHITE.—Q. On your last answer then I

understand that in this Davis-Perrett process the
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electrostatic action takes [365] place before the

electrolytic conduction : Is that correct ?

A. The electrostatic action is always a precedent

to the flow of current in any condenser.

Q. In other words, electrostatic action necessarily

precedes electrolytic action because until the electro-

static action aligning the particles of water due to

induction taking place, there is no path formed of the

electrolytic conduction ?

A. There is no alignment at all necessary. We
consider all current flow whether through a continu-

ous body or a discontinuous mass as a migration

there through of small conducting bodies which we

call ions repelled by one electric charge and at-

tracted by the other. You cannot draw any line of

distinction between an electrolytic current flow and

any current flow. You charge two conductors and

interpose anything between them that we know of

and the charged particles will be caused to migrate

from one pole to the other. You will always have

current flowing to some extent ; the whole matter is

only relative; it depends upon what you put between

the electrodes. You do not need to have and homo-

geneous path.

Q. From your observation of the defendant's

treater at Reward during the existence of any of

these so-called momentary short circuits, or tem-

porary short circuit therein, what is your opinion as

to the point in any chain of water globules at which

the water would be turned into steam to any amount

whatever ?
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A. Probably at the point where the water globules

were thinnest in extent; that is where you had the

smallest diameter of such a path.

Q. I will ask you to state whether or not you agree

with plaintiff's expert witness, Mr. Schmidt, in re-

spect to his classification of short circuits into two

classes, momentary or temporary short [366] cir-

cuits and sustained or dead short circuits as dis-

closed in his testimony given in respect to the opera-

tion of the first Cottrell treater at Lucile and em-

bodying therein the particular structure disclosed in

the patent in suit, his testimony being as follows:

^'Q. You spoke of some short circuits? A. There

were two different types of shorts. The first was

the one I referred to a moment ago when the large

gobs would roll down through, of course, the inevi-

table result of that was to throw the circuit-breaker

and that led to the introduction of sufficient resist-

ance or reactance, or both, to cut the current down

to the point where it would no longer do any damage

to the transformer; then, of course, if you got a short

circuit it simply decreased the efficiency of the

treater for the time being until the water sank to the

bottom; that is what we might call the dead short,

due to the bridging of the electrode gaps by free

water. In the operation of the treater, however,

there were practically constant momentary short

circuits which could be detected by rumbling noises

and snappy discharges, but they were successfully

overcome in a commercial manner," etc. Do you

agree with Mr. Schmidt in regard to the existence
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of those two types of short circuits?

A. I should require further evidence before I ex-

pressed an opinion, that is, I should require the elec-

trical measurements taken simultaneously with

these noises before I stated whether in my opinion

there was a short circuit existing. There could be

such a thing as a momentary discharge without

necessarily short-circuiting. Short circuits can be

classed according to their duration as well as accord-

ing to their magnitude. [367]

Q. Then, as I understand you, you classify the

short circuits that took place in the defendant's

treater as momentary or temporary short circuits as

distinguished from dead or sustained short circuits

:

Is that correct I

A. The only short circuits, so-called, that I have

observed in the defendant's treater very momentary

in their extent and the only short circuits, so-called,

that have been shown by any oscillograms here have

been decidedly momentary in their extent.

Q. Now, in the operation of a treater built in ac-

cordance with the Cottrell patent I will ask you to

state what the nature of the path would have to be

between the electrodes of such treater in order to

get a dead short between said electrodes?

A. Do you mean the form of the treater disclosed

in patent 987,115, or any other form?

Q. Refer to that.

A. The actual direction of the flow of current

along a path of low resistance that could not be posi-

tively determined; it might be almost any direction.
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Q. What is the nature, I say, of paths between

electrodes that would have to exist in order to get in

that treater a dead short circuit?

A. I should say that the path would have to be of

sufficient resistance to conduct more current than

the supply mains could supply without a large drop

in voltage.

Q. In the operation of such a type of treater so

built how could such a path be formed through these

materials being treated, and what would be the

nature of that path?

A. I should imagine that a possible formation of

such a path would be an accumulation of a sufficient

amount of free water in fairly large masses so that

if it was arranged between the electrodes it would

form a path of relatively large cross-sectional area,

and that the oil [368] between the masses of water

was not sufficient in dielectric strength to prevent a

disruptive discharge from mass to mass.

Q. So that in order to get such a dead short in

such a treater or a sustained short circuit in such a

treater between electrodes the operation of the

treater would have to be such as to bring about the

formation of such a path, that is, a path of free

water of sufficient extent to cause such a drop in the

potential as to put the machine out of operation: Is

that right? A. That is right.

Q. Now, in the operation of that Cottrell treater

built in accordance with the patent in suit, what
would be the nature of the conducting path between

the electrodes in :that treater which would bring
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about a momentary short circuit therein but not a

sustained or a dead short?

A. For a momentary short circuit one would have

to establish a reasonably good conducting path be-

tween the electrodes which path would have to have

a sufficient cross-sectional area and sufficient con-

ductivity so that the supply mains could not supply

enough current to maintain the operating voltage.

If that short circuit would be temporar}^ or momen-

tary and not permanent the particles would have to

rearrange themselves, or they would have to be re-

moved by the oil flow in the treater which is tangen-

tial to the plates and is to all intents and purposes

the same as moving the plates with respect to the

oil, and quite capable of moving a chain out of its

position. The velocity of the tangential oil flow

would be greatest at a point halfway between the

electrodes and the friction on the electrodes would

stop or slow it at the edges, and therefore we could

assume if any chain were formed, the oil would drag

the chain along faster at the center than at its ends,

and that chain would be broken by that circulation

of oil. [369]

Q. In this question that I am asking you now, Mr.

Rieber, I have reference only to the Cottrell treater

as disclosed in the two patents in suit, and in which

treaters the inner electrode is stationary and cylin-

drical in form.

A. I understand that perfectly. The oil however

in this treater moves.

Q. Now, in the operation of such Cottrell treater,
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if you observed a momentary short circuit occurring

therein, from that fact would you deduce the fact

that this path between the electrodes is not a path

composed of free water or a mass of water but is a

path composed of one of these chains of coalescence

globules ?

A. I could not make any such deduction. I have

said in answer to the previous question, one possible

path which in my estimation would bring about that

result, but I cannot prove that these are the only

impossible paths which would bring about that re-

sult. No man could do that.

Q. If in that Cottrell treater a chain of these

coalescence globules forms from one electrode to the

other, in the ordinary operation of the treater, will

the current flow there through and cause one of these

temporary or momentary short circuits?

A. I should say that that would depend very

largely on the size of the globules. As I said before,

you would have to have a good conducting path, one

of considerable cross-sectional area; that is, there

would have to be large globules, not small globules.

Q. But you can state, can you not, that the forma-

tion of one of these chains of coalescing globules

could form a path for one, of these momentary short

circuits but cannot form a path for a sustained or

dead short circuit?

A. They might form short circuits depending on

the size of the globules, or they might not form any

short circuit at all, within the meaning of the term
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as I have defined it, if the globules were not big

[370] enough.

Q. But if the globules were big enough!

A. Oh, yes.

Q. It would form a conductor so that it would

cause a temporary short circuit, but it would not

cause a permanent short circuit?

A. Yes, it would be removed by the inherent char-

acteristics of the device as disclosed.

Q. In the ordinary operation of the Cottrell

treater, built according to the patents, what have

you to say as to what character of short circuit in the

ordinary operation of said treater when a chain of

coalescing globules is constructed between the elec-

trodes and before any large masses or any agglom-

eration has taken place ?

A. I should say that if such a chain were to be

permitted to form and to establish itself peaceably

without interruption in the process of establishment

that you might have a temporary short circuit, but

I will further say that the chances are, as Dr. Cot-

trell points out, that if sufficient potential be main-

tained this chain will be disrupted during the pro-

cess of establishment and will never finally form a

permanent short circuit.

Q. In your opinion, then, no permanent or sus-

tained short circuiting wiU take place in the opera-

tion of said Cottrell treater by the formation of

these complete chains of coalescing globules between

electrodes: Is that correct?

A. I will say that was unlikely as compared with
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the possibility of forming it by large gobs of water.

Q. Do you think that at the time Cottrell made

this invention, he made this device, from your study

of his patents—that he appreciated the fact that any

permanent or sustained short-circuiting would oc-

cur by reason of the formation of these complete

[371] chains of coalescing globules?

A. I believe that he appreciated the fact as dis-

closed very fully in one paragraph—I have not a

copy here—that if the potential was maintained

which was at an advantageous value the tendency of

the formation of any such chains as might depreci-

ate the operation of the device would be minimized.

I do not believe that Dr. Cottrell ever thought or

stated that his device in that form disclosed was

accident proof and fool proof absolutely; those

things are all matters of further improvement.

Every device that is ever patented goes through

these steps. I believe that Dr. Cottrell discloses a

principle which is entirely operative and which if

the potential be maintained at the point that he sets

forth will minimize the possibility of such chains

forming, and of any real short-circuiting taking

place which would cause the apparatus to discon-

tinue its service and become ineffective as a treater

of emulsion.

Q. If you found in the Cottrell patent a statement

to the effect that one of the steps of the process was
to prevent large gobs of clear water forming be-

tween the electrodes and short circuiting the same,

what kind of short circuit would you think that Dr.
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Cottrell had in mind?

A. There is no such statement in the patent, as a

matter of fact, but if I should find such a statement

I would assume that Dr. Cottrell knew perfectly

well that if that took place the amount of current

required to actually break up those chains by electro-

static or thermal forces would be excessive and

therefore it would not be desirable in any ordinary

commercial installation.

Q. Would you infer from that statement that

when he said you should prevent these large gobs of

water or masses of water [372] existing between

the electrodes and connecting the same and thereby

short circuiting the electrodes, that by the use of

the term ''short circuit" in reference to the said

large gobs of water he means dead shorts or sus-

tained shorts because that is the kind of shorts such

gobs of water could bring about?

A. That is the inference to be drawn if one should

find such a statement in the patent in question.

Q. Now, when you do find in the Cottrell patent

his statement that you must prevent the formation

of these complete chains of coalescing globules

short-circuiting the electrodes, don't you necessarily

infer from that statement, in view of the nature of

the path mentioned by him, that he is only referring

to the short circuits which will necessarily take place

and can only take place by use of such a path, to wit,

temporary and momentary short circuits, as distin-

guished from sustained short circuits due to large

gobs of water forming paths ?
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A. As I remember the statement in the Cottrell

patent he does not state that his device becomes com-

pletely inoperative if permanent electrolytically

conducting chains are formed as stated at the end of

the significant paragraph—I forget the exact loca-

tion of the quotation; I am familiar with it. The

formation of permanent electrolj^tically conducting

chains, in my opinion, is regarded by Dr. Cottrell as

follows—he does not state specifically that they will

suspend the operation or interfere with the opera-

tion of his device, but he states that it wastes useless

amounts of energy, a large amount of energy in use-

less heat of electrolytic conduction; he does not ap-

parently intend his device to be of such a nature that

a person using it will have to pay a large power bill

for heating water in order to maintain the potential

at a sufficient value to treat the oil. [373]

Q. Now, you have stated that permanent short

circuits would take place if a mass of gob of clear

water occurred in this Cottrell treater between elec-

trodes, connecting them, and that if the path be-

tween the electrodes is composed of complete chains

of coalescing globules momentary or temporary

short circuits would take place : Is that right ?

A. I said that such a temporary short circuit

would take place if the globules were of sufficient

size. It is all a relative matter.

Q. Now, when Dr. Cottrell in his patent states

that one of the steps of his process is to prevent the

formation of complete chains of coalescing globules

short circuit the electrodes, is it not perfectly obvi-
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ous that the kind of short-circuiting he refers to is

the kind of short-circuiting which will result from

such chains being formed and which said kind of

short-circuiting is necessary momentary?

A. As I understand his patent, the formation of

such chains is described as undesirable because it

would hinder the operation of the device. I do not

understand that he refers to them as either tem-

porary short circuits or permanent short circuits.

Q. In the operation of the device, however, the for-

mation of these complete chains of coalescence glob-

ules would only cause temporary short circuits ?

A. It might not cause any short-circuiting; it de-

pends on the size of the globules entirely.

'Q. Did I understand you to say a minute ago that

Dr. Cottrell thought it would be disadvantageous to

the practicing of his process to have these complete

chains of water globules formed between the elec-

trodes?

A. Maintained between the electrodes so that the

current would be conducted through them; that is

what I intended to say.

Q. Do you think from your reading of his patent

that Dr. [374] Cottrell thought it was disadvan-

tageous to the practice of his process to have these

complete chains formed between the electrodes ?

A. I believe that he recognizes that it is one of

the necessary circumstances attending the practice

of his process that these chains are formed at times;

and he says the chains are to be disrupted by the

maintenance of a proper voltage, as stated above,
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disrupted either by electrostatic or by thermal forces

when closed or just as they are closing, and that the

phenomenon to be avoided is the conducting of cur-

rent through these chains in sufficient amount to

waste heat. What he does not care about is the

amount of electrical energy necessary to disrupt the

chains. It does not make much difference whether

you call it a short circuit, or not.

Q. I notice in numerous places in the Cottrell pat-

ent that he states one of the steps of his process is

to prevent the formation of these chains.

A. He does not state any such thing in his dis-

closure. One of the elements in most of his claims

is that it is to that effect. The disclosure, as I re-

member, does not state that chains are not to be

formed. He states that permanent electrolytically

conducting chains are not he formed and he states

why. He says they waste a large amount of energy

in useless heat of electrolytical conduction.

Q. Then, as I understand you, Dr. Cottrell in his

disclosure or specifications states that chains must

be broken up so that they will not be permanent, but

in his claims he states that chains must not be

formed: Is that your distinction

f

A. He states that chains must not be formed, but

he obviously refers to the type of chain that would

render his device either wasteful or inoperative, and

he describes that type of chain [375] in his dis-

closure as being a permanent electrolytically con-

ducting chain.

Q. If Dr. Cottrell's process consisted merelv of
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subjecting the material to the electrostatic field in

a high potential circuit, do you think that in order

for him to enable the general public to practice his

invention after the expiration of his patent it would

have been necessary in his patent to have to state as

an additional step of his process, '

' at the same time

prevent anybody, such as we saw Mr. Schmidt doing

at the Olig plant, from taking a wire and short-

circuiting the electrodes with that wire.
'

'

A. I think that is an extraneous circumstance and

would be left to the intelligence of the operator. I

think he might have added that it would be advisable

not to allow the apparatus to be short-circuited in

such a manner as to electricute the operator.

Q. In other words, then, you think he would leave

it to the ordinary intelligence of any human being

reading his patent that a necessary step of his pro-

cess was not to cut out the electric current so that

his treater would not work: Is that correct?

A. I think that any circumstance that occurred

outside of the emulsion attending the operation of

the device was quite susceptible of observation by

any intelligent man skilled in electric work. What
he was trying to disclose w^as what happens inside of

the oil, his ideas about it, and what general charac-

teristics should be produced in your electric circuit

so as to get the best effect from the process. I think

any electric circuit is supposed to be immune from

meddUng by people imfamiliar with its nature.

Q. It is of course obvious that the Cottrell pro-
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cess would not work if a dead short was maintained ?

[376]

A. No process of any kind could work under those

circumstances.

Q. If Dr. Cottrell did not include in any one of his

claims as a step thereof the prevention of the dead

short circuit, couldn't he leave that step to the intel-

ligence of anyone reading his patent ?

A. Not if he knew some reason against it and that

dead short was one of the results of the unskilled

operation of the device.

Q. You can't always leave the adjustment of a car-

buretor on an automobile to the purchaser, but any-

one knows what happens if an amateur adjusted a

carburetor.

Q. Then you would not interpret Dr. Cottrell's

process as one including the step of preventing the

dead short circuit which would of course put the

whole thing out of operation?

A. As I remember it, Dr. Cottrell says in his

claim—I cannot remember the exact wording, but

the intent of the claim is to maintain a sufficient

voltage across the terminals or to pass an emulsion

between terminals charged to a sufficient voltage

and in such a manner as to permit the rapid separa-

tion of the contents and at the same time prevent the

short-circuiting. Now, that first part of the claim

must be read in conjunction with that. The device

must be arranged either electrically or mechanically

in such a manner as to prevent heavy cross-section-

ing, and he gives a description there of what hap-
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pens if the electrical adjustments were made prop-

erly so that the electrical conditions themselves will

bring about a short circuit. He tells you how to

avoid that. It is a full disclosure for the use of any-

body wanting to use that process.

Q. You think, then, that he included in his process

as one of the steps thereof the prevention of any-

thing which would cause a short [377] circuit ?

A. I think that Dr. Cottrell meant in one of his

claims to exclude the possibility of the treater being

operated at a sufficiently low voltage so that you

could get permanent conductors ; an unskillful oper-

ator might not recognize what was the matter except

that the oil was not being treated.

Q. Do you think that the words "short circuit" as

used by him refers to dead short circuit ?

A. I do.

Q. And you think it would be necessary for any-

one to understand how to practice his process to

have him say in his patent that a process that de-

pends upon the electrical current should include as

one of the steps thereof the prevention of that elec-

trical current being stopped.

A. I do, and I can tell you why. There is one

step in his process that is in direct contradiction to

most electrically experienced, namely, an increase of

voltage as noted by him in certain experiements

produce a decrease of current. That is ordinarily

not the case. Therefore, that principle and phe-

nomena requires explanation and guidance even for

a person familiar with other electrical operations.
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He states that if the voltage is maintained at a high

value the machine will function successfully. The

attempt to form chains will be frustrated by elec-

trostatic or thermal forces, just as he has pointed

out ; if the voltage be reduced to a lower value these

chains will become permanent. Now, that is some-

thing which if it occurred would baffle anybody even

with common electrical experience and I feel it is

necessary to include that in a patent of this kind in

explanation of it. [378]

Testimony of Walter A. Schmidt, for Plaintiff

(Recalled).

WALTER A. SCHMIDT, recalled for the plain-

tiff.

Mr. MILLER.—Q. Mr. Schmidt, have you read

over the testimony that you have heretofore given in

this case?

A. I have all but the last ten pages or so.

Q. Have you any suggestions to make with regard

to the matter ?

A. Aside from the correction of a few words,

there is one matter to which I wish to call attention,

so as to avoid any misinterpretation. The question

was asked as to whether I had any interest in this

process, or the company operating the process, and

I gave the answer that I had none. I wish to say

that at the request of Mrs. Wright, the widow of

Allen Wright, I am serving on the directorate for

the purpose of assisting in guiding the general and

technical operations of the company, and in order
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to qualify me for that position I have a few shares

standing in my name, from which I draw no divi-

dends,—however, I merely give that as an explana-

tion. The statement is true that I have no personal

interest in the process or in the corporation operat-

ing the process.

Q. Now, I understood you wanted to make some

verbal corrections in your testimony: Is that cor-

rect?

A. Only to that effect. I understand that I have

the right to change a few words.

Mr. MILLER.—I will only say that in reading

over his testimony some words had been incorrectly

used. We want to make those corrections in the

final copy.

The COURT.—If there is an}i:hing that would

change the sense, he had better call attention to it.

Mr. MILLER.—It will be submitted to the other

side.

A. I can give an illustration. On page 107 it is

stated that Dr. Cottrell is chief geologist for the

United States. He is chief metallurgist for the

United States Bureau of Mines. [379]

Mr. WHITE.—I suggest if the corrections are

submitted to me that can be done.

Mr. MILLER.—Mr. Schmidt, please look at the

Davis & Perrett patent and distinguish that from

the Cottrell patent in any particulars which may be

apparent to you.

Mr, WHITE.—Of course, in regard to this Davis

& Perrett patent I might say that there is no con-
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tention here that this is the same process as the Cot-

trell process.

The COURT.—I have been advised as to what I

wish in relation to that patent. That was offered in

evidence, and I desired to learn how it differed from

the patent in suit.

Mr. WHITE.—I think Mr. Rieber agrees with

Mr. Cory, and I do not think there is any contro-

versy about it. A. Shall I proceed?

Mr. MILLER.—You may state it briefly.

A. I have never seen a Davis & Perrett apparatus

in operation, but judging from this patent I believe

the operation is practically identical with one which

I did some work on a few years ago. In that work

—

The COURT.—I do not care for any other work.

Confine yourself to the patent here.

A. The operation, I should judge, would be as fol-

lows : A voltage of approximately 100 to 200 volts is

used for the purpose of obtaining electrolysis of the

solution, which apparently is a water solution, of a

sodium salt, as, for example sodium sulphate. The

result of this action will be to obtain a separation

of the sodium compound causing a secondary re-

action in which the electrode is attacked. This will

bring some of the iron of the electrodes into solu-

tion and the iron salt will then react with the caustic

which is formed in the process of electrolysis and

effect a precipitation of iron hydroxide, which is

[380] a collodal floculant precipitate. The second

result of this operation will be that the collodal pre-

cipitate will trap the small particles of emulsified oil
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so that the oil particles will be surrounded by a large

mass of iron hydroxide. During the process of elec-

trolysis a considerable amount of gas is set free ad-

jacent to the electrodes and this gas, on rising

through the solution carries with it the iron

hydroxide and, in this case, the entrapped oil par-

ticles, serving to float the oil to the surface, where

it can then be removed in the form of a scum.

The primary difference between this operation

and the one under consideration is that in the Davis

& Perrett operation we are considering small par-

ticles of oil as the inner phase and water as the outer

phase. In the petroleum dehydration process we

deal with the water suspended in oil where the oil

is the outer phase, and this will give an emulsion

having a comparatively high dielectric strength.

The operation is consequently quite different. If

the petroleum emulsion should be subjected to treat-

ment in the apparatus designed by Davis & Perrett,

the action would be negligible, so far as agglomera-

tion of the water particles is concerned.

Q. I believe you were present on the occasion of

our visit to the Reward Company plant on the 19th

instant, were youf A. I was.

Q. Did you note the phenomenon that occurred

there in the operation of the plant? A. I did.

Q; Did you find anything in the phenomenon

there occurring which would induce you to conclude

that the process being carried on was different from

the Cottrell process?

A. In the essential characteristics, or the essential
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features [381] of operation, I should say no, most

decidedly.

Q. Did you notice the matter of the periodicity of

the noises that were audible from one of those

treaters? A. I did.

Q. What have you to say in regard to that mat-

ter?

A. All I can say in answer to that is that an in-

disputable explanation is not possible, but there is

a rational assumption that can be made. But in

order to explain that, I would have to give my views

briefly of the operation of the treater. Shall I do

that?

Q. Go right ahead and do it.

A. Assuming as a matter of argument that the

operation of the treater as we saw it was by electro-

static means, or electrostatic action, we can say that

there was and is a constant rate of agglomeration or

a constant rate of dropping out of the larger par-

ticles of agglomerated water, or we might say coal-

esced water. I think I will show this on a drawing

so that the matter will be a little clearer. If we

should assume that the oil is passing up through the

treater and that the rate of flow

—

The COURT.—Referring to Fig. 2 in exhibit

A. If the rate of flow upward through the treater

is sufficiently slow to allow the agglomerated water

to sink down through the ascending mass we would

have a certain amount of free water deposited upon

each successive annular shelf fastened to the outer
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cylinder of the treater. These shelves, as I ob-

served, were covered with a very large amount of

heavy muck, very irregular in shape ; the surface of

this muck was deeply channeled, and undoubtedly

the surface was different on each shelf. Now, this

muck being oily in its nature would tend to have the

water pile up in the form of loose gobs; this water

would undoubtedly pile up until the channeled parts

in the muck were thoroughly filled; after this was

completed the water would start to run off from

[382] this shelf, and once this running was estab-

lished it would undoubtedly drain the entire chan-

nel. As this large amount of water would flow down

from this shelf and pass these other electrodes on the

inner central support, it would necessarily decrease

the resistance between the two electrodes and the

inevitable result would be a heavy current flow. As

soon as that water was drained off that heavy cur-

rent flow would cease, and the settling action of the

agglomerated water would commence again, and

that would continue until these low spots on the shelf

were filled up, when the water would begin to drain

off again. As stated before, an absolute explana-

tion cannot be given from an observation of the out-

side shell of the treater, but that, to my mind, would

at least give a rational explanation of why the

treater would operate silently for a period of three

or four seconds and then establish a heavy current

flow for a period of probably one second. I do not

believe for one moment that it is possible to align

all the emulsifled particles into chains in this highly
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concentrated field and then establish a short circuit

through those chains for a period of one second and

have that entire cycle consume a period of approxi-

mately 4 seconds, and still obtain perfect dehydra-

tion of the oil, because the rate of flow of oil passing

through these concentrated fields is comparatively

rapid, and if we relied upon such intermittent action

between these edges here entirely I doubt very

greatly whether any efficient dehydration could be

accomplished.

Q. What explanation would you give of the noise-

less treater, that is to say, the one where the dehy-

dration operation was going on, without there run-

bling noises that you refer to *?

A. I should say there that the water settles down

through the mass in a rather continuous manner, or

that the operation in the lower section was suffi-

ciently complete to remove practically [383] all

of the water, and allow very little to go up here

where it can establish the phenomena which I de-

scribed a moment ago; and in any treater where the

operation is completely noiseless, and where the am-

meter in series with the main line remained substan-

tially constant, it is certainly true that we cannot

speak of periodic short circuits or heavy current

flows at regular intervals. There is one other mat-

ter which I might touch upon in connection with this

problem, and I might illustrate that on the black-

board. I wish to illustrate it by a figure which I

will call Figure R.
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Mr. MILLER.—That will be "Plaintiff's Exhibit

14."

The COURT.—That, likewise, may be reproduced

on paper.

A. I wish to illustrate here a small fragmentary

section through the Bowles-McNear treater, in which

*'A" represents a portion of the outer shell, and

*'B" represents a portion of the inner supporting

member; "C" and D" would represent the annular

discs projecting from the outer shell, and "E" would

represent a portion of a disc supported on "B," and

in opposition with "C" and "D." Now, in an ap-

paratus of this kind it is true that the strongest field

is in the region as shown as "F" and "G"; but we

have an electric field existing between all points of

"E" and all points of "C," "A" and "D." You
might say that the field could be more correctly il-

lustrated by those lines, and again b\ lines such as

these. Let it be understood, of course, that these

lines are schematic, and are not supposed to be ac-

curate. The oil, in passing up through the treater,

would follow a tortious path, which might be illus-

trated by the dotted line ; it can be seen at a glance

that the emulsion passing up through the treater

would be subjected alternately to a concentrated

field, as, for example, at "G," then to a gradually

[384] decreasing field, until the field would reach

a minimum probably at an angle of 45 degrees with

the region indicated at "G," and then through an

increasing field and eventually reach the maximum
concentrated field at '*F" and then a decreasing field
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and a cyclic repetition of this procedure. Now, un-

questionably, the electrical action upon the emulsion,

is constantly varying, the exact action depending

upon the location of the water particles in the field.

Now, it has been shown in previous testimony, and I

believe all witnesses have agreed upon this one fact,

that it is possible to agglomerate the particles en-

tirely by electrostatic action; consequently, if we

should have particles align themselves out here,

either in the form of a continuous chain, or in the

form of floating chains, these particles would be very

apt to coalesce into a larger particle or larger globule

of water; I mean by that a relatively large globule

of water. When we come to this concentrated part

of the field as shown at "G," for example, the reac-

tion would be more rapid and probably more com-

plete. Now, as these particles go through this part

of the field—I will represent this zone by '*H,"

—

there would undoubtedly still be agglomeration of

the water particles, and being coalesced and being

sufficiently heavy to respond to the action of gravity,

they would sink down in essentially vertical direc-

tion, and finally lodge upon plate ''D." Then, as

stated before, there would be a piling up of the

water globules upon plate "D," which would be held

together more or less in large masses by the surface

tension of the water, and when the weight would be-

come sufficient to squeeze out the water it would run

over the rough surface and off the edge of ''D," as

shown by the arrow, and would tend to short circuit

with the high-tension [385] electrode immedi-
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ately below. If a short circuit should be established,

the action would in all probability result in an in-

creased current flow at that time. Now, the essen-

tial consideration in this connection is that this ac-

tion is exceedingly slow, as compared with the action

of agglomeration itself; a periodicity or frequency

of four seconds is well within the bounds of reason.

Undoubtedly, the agglomeration action itself takes

place in an infinitesimal length of time.

There was one other observation which I made on

the Bowles-McNear apparatus which was very in-

teresting and probably enlightening. In the treater

which was operated at 6,600 volts, I believe, there

was this periodic heavy current flow, and in that

same treater there were bubbles of gas emerging

from the surface of the liquor, and apparently the

emission of these bubbles was more or less sim-

ultaneous with the noises heard in the treater. As a

matter of argument, we might assume that the two

actions were simultaneous. The explanation which

we gave to that identical phenomena at the Lucile

plant and later in other Cottrell installations was

that when these noises occurred ares were taking

place under the surface of the oil; in other words,

there would be a breaking dow^n of the dielectric as

a whole between the two opposing electrodes. Now,

if such arcs should be established, there necessarily

would be local heating, and the natural consequence

would be the breaking down into lighter compounds

of some of the heavier hydrocarbons and in practi-

cally every instance where this phenomenon was ob-
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served permanent gas emerged from the surface of

the liquor in the form of gas bubbles. Investigation

has been made as to the nature of these bubbles, and

in every case I believe they proved to be permanent

gases resulting from the decomposition of the hydro-

carbons, the heavier hydrocarbons ordinarily consti-

tuting the petroleum. [386]

Now, the interesting observation which I made

was that the gas bubbles, or at least the majority of

the gas bubbles in this particular Bowles-McNear

treater constantly emerged from one point of the

surface; in other words, should I represent the top

of the Bowles-McNear treater by the circle "X" in

Fig. S, and the high-tension electrode as "Y," the

large bubbles all emerged at a point which might be

represented approximately at "Z"; that, to my
mind, would indicate that these heavy short cir-

cuits or heavy current flows or arcs, if you may call

them so, all occurred at a point somewhere at ap-

proximately below the point " Z, " or at any rate they

would be within a zone somewhere close to the region

marked by the
'

'Z " on the surface. It would be very

unreasonable to expect that the arc occurred on this

other side of the electrode. At the same time, all the

oil passing up through the treater was dehydrating,

or at least it was stated to us that the water content

was brought down to less than 2%.

Q. Taking this evidence and these theories into

consideration, it is clear to my mind, in accordance

with my best judgment, that the dehydrating actions

that are taking place in the Bowles-McNear treater
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are entirely independent of the noises that we hear

or the arcs which caused these noises, and that the

emission of bubbles at the surface, be they either

permanent gases or steam, indicate nothing so far

as the operation of the treater is concerned.

In the Cottrell treater as originally described by

me in my previous testimony, the descending water

gobs or globules would not lodge upon any shelves

such as represented by ^'C," "D" and "E,'^ Figure

**R," but would pass probably in a tortuous path

down between the essentially parallel electrodes,

and the arcing which would take place and which

could also be detected [387] by noises and by the

emission of bubbles, would be more apt to distribute

itself all around the treater. It has been my ob-

servation in various Cottrell plants that those bub-

bles are apt to come out first at one point on the

surface and then at another point on the surface and

then at other times they would be localized at one

point as at the McNear-Bowles plant. In fact, I

stated in my direct testimony that at the Lucile

plant it was often the case that the arcing would

be localized at one point for hours at a stretch.

Mr. MILLER.—Q. Referring to this figure called

**R," what are the boundaries of the electrostatic

field?

A. The electrostatic field is continuous from the

lower electrode or lower disc up to the upper disc,

"but the electrostatic field is of varjdng intensity.

Q. Where is it most intense?

A. I should be inclined to believe that it is most
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intense on the surfaces joining the edges of the

discs; in other words, essentially cylindrical; this

surface ''G," is essentially a cylinder, and likewise

the surface "F" is essentially cylindrical. The

electrostatic field would be less intense probably in a

zone somewhere about 45 degrees removed from that

surface, as indicated by "F" and "G"; in other

words, the weakest point would probably be along

the line which I might represent as "M."
Mr, MILLER.—We will reproduce both of them,

and have the top one marked "Plaintiff's Exhibit

14" and the bottom one "Plaintiff's Exhibit 15."

Q. Would the dehydration process go on in all of

these various parts of the electrostatic field %

A. To my best knowledge it would.

Q. But you think it would be quicker or more in-

tense in the more intensified portion of the field that

you have designated? [388]

A. That depends upon whether you would get a

disruptive discharge at one point before you ob-

tained an agglomeration in zones somewhat removed

from "G." That is a question I do not believe can

be answered; but the natural assumption would be

that the agglomerating action would be greater in

the zone close to "F" and "G," rather than in the

zone approximately close to "M." At the same

time, it must be understood that the action is en-

tirely similar throughout ; it is only a matter of de-

gree, and not of kind.

The COURT.—Was the plaintiff's plant con-

structed in accordance with the drawings in the
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987,115 patent, or those in the 987,117 patent?

A. The plaintiff 's plant ?

Q. Yes.

A. The plant was not constructed in exact ac-

cordance with either design.

Mr. MILLER. — Q. Would you consider the

momentary or periodic increase in current flow in

one of these treaters as a short circuit within the

meaning of that term as used by Cottrell ?

A. No, I would not. But in explanation of that

statement I must again reiterate that the term

''short circuit" is one of relativity only; the exact

interpretation which is placed upon the expression

necessarily depends upon the major operation of the

apparatus under consideration, or of the electric cir-

cuit under consideration. I cannot do better than

to repeat or to use the example that I used in my
direct testimony, that if a boy flying a kite would

have the kite string fall over an electric transmis-

sion line, there would be sufficient current flowing

through that string, provided it was moist, to burn

up the string, but under no consideration would an

electrician or an electrical engineer refer to such a

phenomenon as a short circuit.

Q. In the plaintiff's plant at Pierpont which we

visited on [389] the 19th, I believe you did make
an experiment there for the purpo-se of dead-short-

ing the electrodes. A. I did.

Q. Just state what was the object of that, and

what was demonstrated.

A. The purpose which I had in causing that short-
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circuit was to show to your Honor what we consid-

ered as a dead-short; when the wire was caused to

bridge the gap between the high tension and the

grounded outer shell of the treater, we call it a dead-

short ; I mean by that a sufficient amount of current

is conducted through the copper wire shunt to re-

duce the potential of the electrical system—I should

have said a sufficient amount of current is conducted

through the shunt to throw the circuit-breaker, but

in one instance the action blew the fuse. Under such

a dead short, a treater cannot function; that is, the

electrical capacity of the apparatus, which in this

case was a transformer, was not sufficient to give a

sufficient amount of current to load this shunt to a

maximum and still maintain full operating voltage

on the electrode system. Such a wire, naturally, is

a short circuit. I pointed out in previous testimony

an emulsion is not an ideal or perfect insulator ; and

between the two extremes of an ideal insulator and

a dead short circuit, we have every gradation of con-

duction ; and I do not believe that a proper interpre-

tation of '

' short circuit '

' could be an increase of cur-

rent flow of such small amount as to permit the

maintenance of full operating potential upon the

electrode system.

Q. In the operation of the McNear-Bowles device,

did these momentary sho-rt circuits which have been

referred to put the machine out of operation—that

is, stop the dehydrating action %

A. No. Such short circuits as did occur merely

resulted in increasing the current flow, but I must
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qualify that statement by saying that it was not

definitely proven that any short [390] circuits

were established; I would rather say times of in-

creased current flow.

Q. I am referring to that as short circuits, be-

cause I have no better term to apply to it, and that

is the term that has been applied to it by Pro-

fessor Cory. And my point is this: Are those in-

creased current flows short circuits stopping the

operation of the treater ? A. They are not.

Q. Are they short circuits within the meaning of

the Cottrell patent!

A. Not in accordance with my interpretation of it.

Q. According to your interpretation of the Cot-

trell patent, he was not referring to these momen-

tary short circuits, but he referred to complete

chains short-circuiting the electrodes'?

A. To the best of my judgment he was not.

Q. Now, from all of your examination of the

operation of these respective treaters, those of the

plaintiff and those of the defendant, have you any

reason to change the opinion which you heretofore

expressed, that the operation of the two are essen-

tially the same in kind and in principle ?

A. I have no reason to change my opinion, as

previously expressed, and as then based entirely

upon examination of the drawings. In all fairness,

I must say that the electrostatic field as existing be-

tween the electrodes used in the Bowles-McNear

treater is somewhat different in its uniformity or

lack of uniformity with that existing between the
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electrodes such as shown in the Cottrell patent

987,115, hut as pointed out hefore this brings in a

question of uniformity of electrostatic fields, vs.

nonuniformity of electrostatic fields. To the best

of my judgment, such nonuniformity does not intro-

duce any new or distinct feature of operation, and

at best can only be considered as causing an irregu-

lar operation, so far as the individual water par-

ticles are concerned, as the emulsion passes through

the treater. So far as I can see [391] there is no

new principle or no new action introduced in the

operation of the treater.

Q. You mean in the McNear and Bowles treater?

A. McNear and Bowles treater over the Cottrell

treater, as ordinarily used in the oil fields.

Q. I call your attention to an answer which was

given by Professor Cory, reading as follows:

"It is not possible to draw any distinction as to

the ultimate result between what might be termed

a temporary short circuit and a complete short cir-

cuit, because unless the formation of these chains

is prevented it is inevitable that a temporary short

circuiting will be followed almost instantly by a sus-

tained or, as it is commonly called in the parlance of

the electrical world, a dead short circuit."

Q. Do you agree with that?

Mr. WHITE.—That question is objected to as

immaterial and incomplete in this respect, that said

answer was made by Professor Cory in relation to

the operation of the Cottrell treater as constructed in

accordance with the patent in suit, and in its earliest
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form it is immaterial whether the witness would

agree with that statement or not.

The COURT.—He can answer ''Yes" or "No" and

get it in the record.

A. I could not answer it "Yes" or "No," inas-

much as in the Cottrell treater you essentially have

an operation which is used in oil switches. Pro-

fessor Cory 's statement, if I understood it correctly,

is based upon the assumption that a path of rela-

tively low resistance is established between the elec-

trodes, and that an arc is formed through this path

of low resistance ; if such were established, the water

particles would coalesce or be agglomerated [392]

by one action or another, and there would be a vio-

lent action in this region of the dielectric, and fresh

oil would run in and quench the arc, undoubtedly.

Mr. MILLER.—Is there any point to which you

desire to call attention that has not been covered by

my examination?

A. Not that I can think of at this moment.

Cross-examination.

Mr. WHITE.—Q. In the operation of the defend-

ant's device at Reward you have stated that arcing

took place between the edges of the respective elec-

trodes according to your viewpoint: Is that correct?

A. I said that my assumption was that these arcs

would take place in that part of the electric field ex-

isting between the edges of the plates, but of course

I have no way of proving or disproving that state-

ment. It was only submitted as a rational explana-
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tion of the phenomenon.

Q. In other words, it is your opinion as an expert

that in the operation of the defendant's device at

Reward, and as illustrated here in the exhibit, arc-

ing took place between the respective edges of the

adjacent electrodes therein?

A. In so far as we heard them. In one treater we

heard noises, and I should interpret the cause of that

noise as described; in the other treater there were no

noises, and there was no evidence of any arcing

taking place whatsoever.

Q. By the term "arcing," you mean temporary

short circuits?

A. Temporary short circuits which would ordinar-

ily be accompanied by a visible luminosity, provided

you could see that region of the petroleum.

Q. But by the term ''arcing" you mean temporary

short circuit: Is that correct?

A. Temporary heavy current flow.

Q. Will you designate such arcing taking place in

the defendant's device as temporary short-circuit-

ing?

A. Not necessarily; not [393] unless the po-

tential across the electrode system were reduced be-

low the point where the treater would operate so far

as dehydration was concerned.

Q. Did any temporary short-circuiting take place

in the operation of the defendant's devise, as you ob-

served it?

A. I did not make any potential measurement to

see. I have no data on which to base an answer.
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Q. What is your opinion, from your observation of

the defendant 's device, whether or not short-circuit-

ing of a temporary character took place in the

treater between the electrodes ?

A. In the treater which was set to operate on 6,600

volts there were temporary periodic high-current

flows, and this can be explained upon the formation

of zones of relatively low resistance.

Q. I am not asking you that. I am simply asking

you whether or not you would call these arcings or

temporary excessive current flows short circuits.

A. Not under the definition of short circuit as I

have used it; no.

Q. Then no temporary or momentary short cir-

cuits take place in the operation of the defendant's

device, in your opinion ?

A. Not according to my definition of short circuits.

Q. And in the Cottrell treater as you saw it at

Lucile in 1909, momentary short circuits did take

place between the electrodes and did not have any

disadvantageous effect on the operation of the

treater: Is that correct!

A. Not under the definition of short circuit.

Q. In your testimony given heretofore, which I

read to Mr. Rieber, you said there were two kinds of

short circuits, a temporary short circuit and a mo-

mentary short circuit, and that temporary short-

circuiting took place in the Lucile treater: Is [394]

that correct?

A. I don't remember the exact wording, but my
recollection is I was trying to interpret the question
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under discussion, namely Cottrell's reference to

short circuits, permanent short circuits. Later on

in the same testimony the question of definition of

the term "short circuit" arose and I adopted one or

accepted one which was framed, I believe, by you as

acceptable to me as a general definition of short-

circuiting, and in answering this last question I was

answering it in the light of that definition of short-

circuiting.

Q. Now, in regard to the operation of that Lucile

treater you said temporary short circuits took place:

Is that correct?

A. I beheve I used that expression.

Q. Now, in the operation of the defendant's de-

vice does temporary short-circuiting take place?

A. Of a similar kind, yes.

Q. In other words, within the meaning of the term

"temporary short-circuiting," according to you,

temporary short-circuiting takes place in the opera-

tion of the defendant's device at Reward: Is that

correct ?

A. I should say that the same action took place

in both treaters, or at least similar actions.

Q. Will the formation of complete chains of water

globules between the adjacent edges of the electrodes

of the defendant's device militate or tend to cause

this arcing or temporary short-circuiting between

those edges'?

A. I don't know. My explanation of those arcs

was on a different premise.

Q. In your opinion, will the formation of complete
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chains between the respective edges of the electrodes

in defendant's device interfere v^ith short-circuiting

between those points or those edges ?

A. Interfere with the short-circuiting?

Q. Yes.

A. No. It would facilitate them. [395]

Q. It would facilitate them? A. Yes.

Q. That is what I expected you to answer to my
previous question. That is why I was surprised.

Now, when the short-circuiting took place between

those adjacent edges of the electrodes in the defend-

ant's device, it is necessary for the dielectric to be

broken down by the current : Is that correct ?

A. By the potential stress.

Q. And the strength of that dielectric there is re-

duced by the presence within that zone of these

chains of water globules : Is that correct ?

A. Yes, but there is an interfering element enters

there.

Q. Now, this electrode here ''D" is a conductor of

electricity? A. Yes.

Q. If you put a film of water on top of it it does

not make it any more conductive, does it ?

A. No.

Q. Why should a film of water on top of this con-

ductor facilitate or cause a short circuit between the

edge here of this electrode and the edge of this elec-

trode, when the question of whether or not such a

short circuit would take place depends upon the con-

dition of the material between those edges in respect

to the conductivity or resistance.
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A. That is not what I said. I will have to add

something to this drawing. I will add in here a sec-

tion of the next disc, which I will mark "B." What
I said was this, that the water which would pile up

on "D" would run off the edge of "D" after a suffi-

cient amount of water had accumulated to overcome

the surface tension, and then would short-circuit as

it dropped from ''D" to ''X," down this line; that

would have nothing to do with the short circuiting

from ''D" to "E." But, as I said before, I am only

offering this as a possible exiDlanation for the peri-

odic heavy current flow occurring at [396] the in-

tervals of approximately four seconds.

Q. Then you are not prepared to state that in the

operation of defendant's device chains of water

globules are prevented from forming between the re-

spective edges of these electrodes, and thereby

temporarily short-circuiting the electrodes: Is that

correct? A. No, I did not say that.

Q. No expert could say that, could he I

A. No—again, with the same proviso what do you

mean by "short circuit'"?

Q. Now will you please put on the blackboard the

construction that we saw at Pierpont and embody-

ing rotating electrodes so that we may analyze the

short-circuiting that took place in that device when

the electrodes were stopped.

A. I assume that you want me to reproduce it

from memory.

Q. Just a rough sketch. A. As I remember it.

Q. Indicate the discs and the outer tank.



436 Petroleum Rectifying Co. of California

(Testimony of Walter A. Schmidt.)

A. The essential part of the treater was, of course,

a cylinder with a cone on top. I will call this Figure

"T" and call the cylinder "A," the cone "C," and

in this cylinder was supported a pipe, I believe,

upon which were fastened a series of discs—I be-

lieve there were five in all—and the electrode gap, as

I remember correctly, was approximately 5 inches.

Q. Now, when we were there at the Pierpont plant

on last Saturday the rotation of the inner electrode

in the treater was stopped and then these rumbling

noises began and gradually increased in intensity,

and the current reading on the ammeter began to

rise and finally the circuit breaker operated to cut

off the current : Is that correct ? A. Yes.

Q. By referring to this figure, please explain how
that short circuit took place, whether due to chains

of water globules, or whether to any stream of water,

or other water passing [397] down at any point in

the treater.

A. That would be very difficult to answer. There

are some essentially different or radically different

construction features, which bring in different con-

siderations here. For example, in the Cottrell

treater, shown on Figure "T," we have an electrode

spacing of five inches, and in Bowles-McNear treater

shown in Figure "R" we have a distance here be-

tween the edges of ''C" and "D" of probably 9

inches. I am guessing now. I do not believe I am
very far off in that, however. We have the oil pass-

ing downward in the Cottrell treater, carrying all of

the trapped water, all of the free water, and all of
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the partially agglomerated water with it. In the

McNear-Bowles treater on the other hand, a large

portion of the water is separated near the lower elec-

trode and immediately dropped out of the electrode

gap, and I really could not state. I will be per-

fectly frank to state that I could not tell whether

the projection of heavy current from this edge to

the shell of the treater, whether at one point, or en-

tirely around the circumference of these discs would

be due to electrolytic conduction through chains, or

whether it would be to the constantly discending

larger globules of water. There is only one addi-

tional thing which must be taken into consideration

there, and that is that the Pierpont treater was ad-

justed so that the circuit-breaker blew out or tripped

at a current flow of approximately 40 amperes, and

in Bowles-McNear treater I believe the circuit-

breaker was set for over 100 amperes, if I remember

correctly; I would not want to be responsible for

these figures. There are a number of factors which

come into consideration here and in a moving mass

of oil, one of the essential considerations is the elec-

trode gap; another one is the rate of flow through

the concentrated electric field. I must confess that

I cannot [398] give any answer to your question.

Q. When the rotating electrode on this occasion

was not rotating, did you first hear noises that were

less in extent than those that were afterwards

heard? A. What do you mean by ''afterwards"?

Q. During the interval that those noises occurred,

before the circuit breaker shut off the current.
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A. I don't know. I did not try to recollect, and

I have no recollection that is reliable. I do know

that while the reactance was in the circuit, or while

the choke coil was not cut out, we heard in the Pier-

pont treater a series of rumbling noises, while when

the reactance was short-circuited and cut out of the

electric circuit the circuit-breaker kicked out very

quickly. I do not believe that the period of time

was sufficient to establish whether the noise in-

creased in intensity or not. At least, I made no ob-

servation of that.

Q. On this occasion when the rotation of the elec-

trode was stopped, why didn't the current raise in-

stantaneously, so as to make the circuit-breaker

operate? A. I don't know.

Q. Wasn't the time it took for the current to in-

crease to the point where the circuit-breaker would

operate indicative of the fact that the path of con-

duction between the electrodes gradually increased,

so as to reduce the resistance between the electrodes

more and more?

A. That is undoubtedly true; that is, I mean by

that this, that given, a definite emulsion between two

electrodes and subjecting it to high-potential

stresses, there naturally must be something happen,

and during that happening time elapses; that is the

emulsion in its original form would not be as con-

ducting as the emulsion after the chains had started

to build or form, or trapped water [399] had

started to align itself between the electrodes, or any-

thing else would happen—I don't know how to ex-
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plain—but it is natural to assume that a definite in-

terval of time would pass before the circuit-breaker

tripped.

Q. Now, if on that occasion at the instant of time

these rotating electrodes were stopped rotating, you

had a large gob of water between one of these elec-

trodes and the side of the tank which completely

bridged the gap, would not there be an instan-

taneous dead-short? A. No.

Q. Why nof?

A. Because it takes a definite length of time to

slow down that moving mass of oil, and if there were

a large gob of water in the oil the tendency would

be to have it flatten out on the outer cylinder.

Q. I am assuming under these circumstances that

there was a large gob of water extending between

this electrode and the tank at the instant the rota-

tion stopped, why wouldn't that large gob of water

immediately cause a dead short-circuit?

A. If the conditions were possible, then the an-

swer would be "Yes," but there are two false as-

sumptions, first, a large gob of water in a rotating

mass of oil would not bridge the gap because it would

flatten out against the outer shell, and, secondly, the

mass of oil does not stop moving instantly.

Q. When this rotating electrode was stopped on

this occasion, in your opinion were chains of water

globules formed between the edges of those inner

electrodes and the edge of the tank?

A. I must say that I don't know; but the assump-

tion is a plausible one.
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Q. If these chains formed at that time, and the

number of these chains, completed chains, gradu-

ally increased, you would have a gradual rise in the

current flow, wouldn't you, until the [400] circuit-

breaker would operate to shut off the current: Is

that correct or not correct?

A. That is, the resistance of the emulsion would

gradually decrease until the total current flowing

through the emulsion would be more than the circuit-

breaker would be set for.

Q. State the full period of time that you spent at

the Lucile oil plant.

A. I do not remember correctly. I visited the

plant on several occasions, close together, and merely

observed the operation, studied it so far as it was

possible, in company with Dr. Cottrell and his co-

workers.

Q. How many trips did you make there in all?

A. I only made one to Coalinga; I made several

from Coalinga to the Lucile lease.

Q. On how many different separate occasions

were you at the Lucile plant where this Cottrell work

was going on?

A. I must confess I don't remember; it was prob-

ably four or five times; as I said before, I made but

one trip, to my recollection, to Coalinga, and then

went from Coalinga out to the Lucile several times;

the purpose of my trip to Coalinga was

—

Q. (Intg.) That is a matter of indifference to

me. I am simply trying to get at this one fact, and

that is the total period of time you spent at the Lu-
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cile plant where this Cottrell work was going on.

Now, when w^as the last visit that yon made to the

Lucile plant when Dr. Cottrell was there, what

month ?

A. As I stated in my direct testimony, I can't re-

member. That was nine years ago, and I have trav-

eled so constantly that I have forgotten dates, but it

was some time in the summer of 1909, to the best of

my recollection.

Q. You were never at that plant after 1909 ?

A. No.

Q. You don't know what happened there after

1909? [401] A. Only by hearsay.

Q. You don't know what happened after your last

visit '^ A. Only by hearsay.

Q. Were you there as long as a week at any one

time?

A. I w^as there for approximately a week, going to

the lease several times. I can say that I was there

at the Lucile plant all the time, that I was consider-

ing and discussing with Dr. Cottrell the operation of

this process, while at Coalinga, and in viewing the

operation while I was at the plant.

Redirect Examination.

Mr. MILLER.—Q. Referring to the visit on the

19th instant to the Pierpont plant, in connection

with this last diagram which you have put on the

board: Is it not a fact that when we stopped the

inner electrode from rotating that the circuit-

breaker did not open until the reactance had been
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cut out ? A. Quite correct.

Q. When we stopped the inner electrode from ro-

tating and left the reactance in, the dehydration

operation continued, did it not 1

A. So far as I could observe ; but of course there

were no determinations made as to the actual dehy-

drating accomplished.

Q. Anyway, the circuit-breaker did not open?

A. No, and the fundamental operation continued.

Q. Did you use reactance in the Lucile plant ?

A. At the Lucile plant we used resistance. We
used a reactance exclusively at the Western Union

lease during the experiments in 1909 and '10.

Mr. WHITE.—I will ask that this last drawing be

reproduced and offered in evidence as Defendant's

Exhibit ''E." [402]

Testimony of Harold C. Eddy, for Plaintiff

(Recalled).

HAROLD C. EDDY, recalled for plaintiff.

Mr. MILLER.—Q. Mr. Miller, were you present

with the rest of us at the examination that was

made of the Reward plant and the Pierpont plant on

the 19th instant? A. Yes.

'Q. What was the percentage of emulsion that was

being operated on at the Pierpont plant ?

A. I did not make the test myself, but at my re-

quest a test was made and it showed 48% emulsion

passing into the treaters.

Q. For what form of apparatus were the elec-

trodes adjusted at that plant ?
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A. The electrodes were primarily adjusted for a

rotating- type of electrode, set for the miximum effi-

ciency.

Q. What temperatures were used at Pierpont?

A. 114, and 116 entering the treater, and 150 to

160 in the bottom part of the treater,

Q. How does the matter of temperatures affect the

adjustment that is to be made of the electrodes'?

A. The temperature varies the resistance of the oil

greatly, or, I should use the word emulsion.

Q. I understand, then, you have a different ad-

justment for rotating electrodes and for stationary

electrodes.

Mr. WHITE.—Objected to as leading.

A. Yes.

Mr. MILLER.—It is leading, but I am trying to

get through.

Mr. WHITE.—It is not only leading, but it is con-

trary to the testimony of the witnesses.

Mr. MILLER.—Strike out the question and an-

swer and that will end it.

Q. What guides you in adjusting your electrodes

in any particular plant ? [403]

A. The maximum efficiency, considering all fac-

tors.

Q. What are the factors that enter into that prob-

lem *?

A. Temperature, current consumption, the amount

of oil that can be run through, and the percentage at

which the oil comes out leaving the trap.

Q. In the plant at Pierpont, when we stopped the
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rotating electrode and made it stationary, and be-

fore we cut out the reactance, did the operation of

the machine go on?

A. As far as I know it did.

Q, Was the water still running out? A. Yes.

Q. When was it that the circuit-breaker opened?

A. After we cut out the reactance.

Q. The reactance was cut out at the request of

the opposite side, was it? A. Yes.

Q. Is it usual to run your machines with a react-

ance?

A. Usually; in some instances they have been run

without.

Q. Mention has been made of gas hubbies appear-

ing on the surface of these treaters. Have you ever

;fcested that matter to find out what these gas bubbles

consisted of, or, rather, strike out the word **gas"

and say "bubbles,'' what these bubbles consist of?

A. At various plants from time to time I have ex-

perimented to find out as near as I could whether

there was any gas present in the bubble and nine

times out of ten if a flame is brought in contact with

the bubble it will ignite. [404]

Q. Have you tried that experiment ?

A. In some instances the bubble as it reaches the

surface ignites of its own accord, simply explodes.

Q. Have you ever atached a match to any of these

bubbles? A. Yes.

Q. What happens?

A. Usually they will ignite.

Q. What does that indicate to you?
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A. That it was not steam, but some form of a

lighter hydrocarbon.

Q. In the McNear-Bowles it is stated, beginning

at line lOS, page 2, as follows

:

"If the Cottrell apparatus is started on an emul-

sion the result will be that so great a load will be

placed upon the generator that the safety devices,

such as fuses, will be destroyed. On the other hand,

our separating chambers can be filled with emulsion,

or as it is termed green oil, and work can be com-

menced. '

' What have you to say regarding the truth-

fulness of that statement?

A. It is the usual practice to start a treater on

green oil with our process.

Q. Do you find any difficulty in starting your

treaters on green oil? A. No.

Q. Did you start the treater at Pierpont with

green oil after it had been emptied the other day ?

A. I did.

Q. How did it operate ?

A. At about 20 amperes, it started in at about 150

volts—the voltage applied to the treater would be

approximately 5 times the reading on the meter, and

it gradually increased to 200; that would have been

increased or probably was increased beyond that

point, but I did not wait to see.

Q. I see that I commenced to read at the wrong

place from the McNear and Bowles patent. I should

have commenced to read at [405] line 103, page 2,

which is as follows

:

"Furthermore in using the Cottrell apparatus of
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Patent No. 987,117, it is necessary to first fill the sep-

arating chamber with clean oil freed from admixture

with water, and to then introduce the emulsion grad-

ually."

Is that true ?

A. It used to be thought true by some of our

lessees, but when I first visited the Union Oil Com-

pany's plant in 1913^ I found that the electrode was

too long so that when a 30 per cent oil was introduced

in the treater, as soon as a proportion of the oil was

broken down, we had a short circuit in the bottom of

that unit ; for instance, if we should completely break

down a 30 per cent oil we w^ould have 30 per cent

water, 30 per cent of the treater would be full of

water ; now if the electrode is long enough so that it

will be emersed in this water that would naturally

stop the dehydration. I simply shortened the elec-

trode and the matter took care of itself.

Q. After you had made that change of shortening

up the electrode could you start the apparatus with

green oil ?

A. We have never had any trouble starting the ap-

paratus.

Q. Is it your universal custom to start the appara-

tus with green oil ? A. It is.

Mr. WHITE.—Objected to as leading. All of

these questions are of leading type, and counsel is

testifying instead of the witness.

The COURT.—If there is any contention that this

may be prejudicial, I hold that they are leading.

Mr. MILLER.—What I wanted to get at specifi-
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cally, Mr. Eddy, is the McNear-Bowlcs patent states

as I have already read :

'

' Furthermore in using the

Cottrell apparatus of Patent 987,117, it is necessary

to first fill the separating chamber [406] with clean

oil, freed from admixture with water, and to then

introduce the emulsion gradually." Is that true?

A. I think it might have been true as far as cer-

tain apparatus of the old type was concerned, but to

my best knowledge the electrodes were so long that

when we had a certain percentage of water entering

the treater it was only a short time before we broke

down enough water to completely short circuit the

electrodes at the bottom.

Q. Is that statement true of the apparatus as now

used by you ?

A. Our apparatus has been redesigned

—

Mr. WHITE.—Objected to as immaterial. It is

immaterial what the plaintiff is using at the present

time. We are dealing with what is contained in the

two patents in suit.

The COURT.—It is contended that this is mate-

rial.

Mr. MILLER.—It is not very material.

The COURT.—I sustain the objection.

Mr. MILLER.—Q. In the use of the Cottrell ap-

paratus with a rotating electrode is it necessary to

first fill the separating chamber with clean oil ?

A. It is not.

Q. Can you fill the apparatus with green oil and go

on operating successfully? A. I can.

Q. Is that what you had with the treater at Pier-
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pont the other day? A. Yes.

Q. That was after you had emptied the treater at

the request of the other side ? A. Yes.

Cross-examination.

Mr. WHITE.—Q. In the inner electrode of the

treater that we observed the other day at the Pier-

pont lease was there holes in the periphery of those

plates ?

A. About three-quarters of [407] an inch from

the external periphery.

Q. How many of those were there ?

A. Twelve.

Q. What was the purpose of having those holes in

those plates?

A. They were placed there so that wires could be

used if they proved to be of any advantage.

Q. When were wires taken out ?

A. The wires weren't put in.

Q. Never were put in? A. No.

Q. Are you quite certain of that ?

A. Wires were used in that plant for about two

days.

Q. They were put in ?

A. But plates were put in without wires first.

Q. Then the wires were attached to the plates ?

A. The wires were attached to the plates.

Q. Was the plant operated with those plates and

wires connecting the plates ?

A. The wires were placed connecting the plates

simply to give more of a mixing action ; the current

discharge was from the edge of the plates, or I will
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qualify that by saying the intense field was from the

edge of the plates, as the wires were recessed from

the edge.

Q. When the plant was first installed how many

plates constituted the inner electrode—two connected

by wires?

A. I am certain that that plant was never con-

nected up with simply two plates with wires. As I

remember it the first electrode was three plates and

no wires.

Q. That is to say for two days ?

A. I will qualify that by saying there were four

electrodes there, but one was connected with three

plates, one was connected with five plates, one was

connected up with four plates, and was connected up

with wire.

Q. That was on the first day that these treaters

started in operation, commercial operation—that was

the situation that [408] existed, as you have de-

scribed it ? A. The first two or three days.

Q. The first two or three days? A. Yes.

Q. And then after those first two or three days

what happened in regard to the use of the wires and

plates on those various electrodes ?

A. I found that I got better action with the elec-

trodes connected up with five plates and I changed

all the electrodes to operate with five plates.

Q. And in connection with those five plates did you

have those wires % A. No.

Q'. When was that change made to five plates with-

out wires, what interval of time elapsed?
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A. A week of operation.

Q. Then after the first week 's operation %

A. One electrode was never changed
; it was origi-

nally rigged up with five plates and left that way.

Q. And then after the first week of operation of

this plant, at the Pierpont plant, the inner electrode

consisted of a number of plates and no wires were

ever used in connection with these plates : Is that cor-

rect ? A. As far as I know it is.

Filed Mar. 29, 1918. W. B. Maling, Clerk. By J.

A. Schaertzer, Deputy Clerk. [409]

At a stated term, to wit, the November term, A. D.

1917, of the Southern Division of the United

States District Court for the Northern District

of California, Second Division, held at the court-

room in the City and County of San Francisco,

on Friday, the 18th day of January, in the year

of our Lord one thousand nine hundred and

eighteen. Present: The Honorable JERE-
MIAH NETERER, District Judge for the

Western District of Washington, designated to

hold and holding this court.

No. 302—EQUITY.

PETROLEUM RECTIFYING CO., etc.

vs.

REWARD OIL CO.
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Minutes of Court—January 18, 1918— Order

Dismissing Suit as to Certain Defendants.

Upon motion of Mr. Miller and pursuant to a stipu-

lation filed, it was ordered that this suit be and the

same is hereby dismissed as to defendants Fred W.
McNear and Phillip E. Bowles. [456]

In the United States District Court, Northern

District of California, Southern Division.

No. 302.

June , 1918.

PETROLEUM RECTIFYINa CO. OF CALIFOR-
NIA,

vs.

REWARD OIL COMPANY,

Plaintiff,

Defendant.

(Opinion.)

JOHN H. MILLER, for Plaintiff.

WILLIAM K. WHITE, for Defendant,

NETERER, District Judge:

Complainant seeks to enjoin the use by the de-

fendant of a process and apparatus for dehydrating

oil, claiming it to be an infringement of claims one,

two, three, four and seven of Process Patent No.
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987.115, and of claim one of apparatus Patent No.

987.116, owned by complainant.

The defendant denies infringement; denies that

the patents are valid and alleges affirmatively that

annihilation of emulsive condition by means of elec-

tric current is old in the art.

A claim does not seem to be asserted that the ap-

plication of electric current to emulsive condition to

be new in the art. The Davis and Parrett patent of

prior issue is an application of electric currrent to

emulsive condition, but for a different purpose.

Every patent should be construed, if it may be, so

as to preserve to the patentee the privilege which

the law grants to an inventor. Justice Brown, in

Toplife V. Topliff, 145 U. S. 156, 171, said: [457]

''The object of the patent law is to secure to

inventors a monopoly of what they have actually

invented or discovered, and it ought not to be

defeated by a too strict and technical adherence

to the letter of the statute, or by the application

of artificial rules of interpretation."

And mere rigid technicalities are not to be resorted

to by courts to avoid inventions. Brush Electric Co.

vs. Electric Imp. Co., 52 Fed. 965, 974.

In the consideration of a charge of infringement it

must not be forgotten that the burden of establish-

ing infringement is upon the party charging infringe-

ment. It is a question of fact and must be estab-

lished by clear and convincing testimony, and proof

of the fact may not be met solely by expert specu-

lation. As was said by Judge Buffington, in Fried.
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Krupp Aktien-Gesellschaft v. Midvale Steel Co., 191

Fed. 58^,591:

"The absence of actual fact proof is not met

by the presence of expert speculations, no mat-

ter how voluminous."

Nor can a theory which has not been reduced to an

operative relation support claim for patent. As was

well said by Judge Coxe, in Lovell v. Seybold Mach.

Co., 169 Fed. 288, 290:

''Claims should cover what the patentee has

invented and not what he imagines he has in-

vented."

Nor can infringement be predicated on results ob-

tained irrespective of process or apparatus em-

ployed. As was said in Marconi Wireless Tele-

graph Co. V. Kilbourne & Clark Mfg. Co., 239 Fed.

328,354:

"The mere fact that the same result is ob-

tained by the operation of an apparatus is not

conclusive of infringement. Infringement can-

not be predicated on results obtained, irrespec-

tive of the apparatus employed. The fact that

the apparatus of the plaintiff, by 'broad tuning,'

and the apparatus of the defendant in normal

operation, secure the same result, does not sig-

nify infringement. * * * Results accom-

plished by mode of operation or function, sepa-

rate from the means of mechanical devices, do

not constitute infringement. * * * "

The issue here is not complicated. The testimony
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consumed less than a week. The treaters operated

under the patents of the respective parties at the

several plants were visited by Court and counsel and

the operation of the respective treaters observed.

The treaters in operation were not identical with the

apparatus described in the several patents. The tes-

timony, however, [458] related to the respective

treaters in the present condition of operation and it

seemed to me the issue upon the trial was between

the process and apparatus as employed. It was ap-

parent upon the trial, and there still is, a certain

mystery which does not seem to have yielded to

scientific explanation with relation to just what does

take place in the emulsion when the surface tension

that keeps the individual particles of water apart is

disrupted.

The plaintiff contends that the emulsion is sub-

jected to the action of a powerful electric field

whereby the particles constituting the inner phase of

the emulsion are caused to coalesce into larger

masses, whereby they are easily separated from the

oil. "The action is believed to be electrostatic or

thermal." The defendant contends that the surface

tension which keeps the individual particles of water

apart are disrupted by electrolytic action in the elec-

trostatic field.

The treater of both parties is cylindrical in shape,

about nine or ten feet deep and perhaps three feet in

diameter. In the plaintiff's treater, mounted upon

a shaft in the center, is a rotating electrode, designed

to prevent short-circuiting between the electrodes

due to the formation of chains of water globules, by
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agitating or stirring the emulsion and thereby limit,

retard or break up the formation of the chains of

water globules. The electrode in the defendant's

treater consists of a number of discs of like size

placed in the center of the treater, mounted upon a

stationary shaft which is suspended near the top

of the treater upon insulated supports. These sup-

ports are emersed within the body of the oil under

treatment. These electrodes are nonadjustable, are

nineteen inches in diameter, the opening of the an-

nular length of the outer electrode is eighteen inches

in diameter. The distance from one outer electrode

to the next is eighteen inches. The electrode is so

placed as to be one-half the distance, the spacing be-

ing uniform between each electrode.

Both treaters use the same high tension current,

apply apparently the same kind of treatment, differ-

ing in the mechanical [459] formation of the elec-

trodes. The emulsified material enters the plain-

tiff's treater at the top through a pipe and the down-

flow of the material operated upon by the rotating

electrodes prevent the formation of chains of water

globules, preventing short-circuiting between the

electrodes. The first action of the emulsion, free

from other influences, being the alignment of the

water particles without coalescence and the align-

ment of these various water particles into a chain

makes a path of less resistance, short-circuiting the

electric current.

The mode of operation of defendant's apparatus

provides for an upward flow of the emulsion through

the treater for the purpose of encouraging short-
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circuiting, a quiet flow, without churning action be-

ing conducive of a coalescence of the water globules

in the electrostatic field, inducing electrolytic action.

Much was said in the trial and upon argument as

to what is meant by the term "short-circuiting."

Without going into an extended discussion, I do not

think that there can be any doubt, from the history

of the patents, the language employed in the several

patents, and the operation of the treaters, that the

patentees meant electrolytically conducting chains

without regard to the permanency of such chains or

of the short circuits formed thereby. There is no

doubt in my mind, from the evidence and observation

of the several treaters and the language employed in

the patents, that it was the purpose and intent of

the patentees of complainant's patents, and consid-

ered an essential step, to prevent the formation of

complete chains connecting the electrodes and

thereby create a short circuit. In other words, the

plaintiff's process was to obviate electrolytic con-

duction and to maintain the electrostatic field. Elec-

trolytic conduction is incompatible with the main-

tenance of such field. Every intendment of the

language employed in Claims one, two, three, and

four in issue are conclusive, as each concludes with

the statement:

"at the same time prevent the coalescing

globules from forming complete chains, short-

circuiting the electrodes." [460]

And this is further emphasized by the rotating

electrode apparatus provided by patent No. 987,117

and which is now in use on the plaintiff's treater and
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was viewed at the time of the trial, in which it is

stated:

"The usual processes of settling, and of cen-

trifuging, are not wholly effective; and that of

distillation is expensive and not entirely practi-

cal; hence the process disclosed in said former

application (Patent 987,115), which process for

the better understanding of the present im-

provement need only be briefly stated as con-

sisting in subjecting the emulsion to the action of

a powerful electric field, by bringing it between

highly charged electrodes, whereby the particles

constituting the inner phase of the; emulsion are

caused to coalesce into larger masses which may
then be easily separated out, thus fulfilling a

useful purpose in the art. In said former appli-

cation the importance of preventing the forma-

tion of short-circuiting chains of particles was

emphasized by pointing out the danger of allow-

ing the active surfaces of the electrodes to

emerge from the liquid or even to come too close

to the surface, for in such case there is a ten-

dency for the partially agglomerated water to

collect in the surface layers and cause short-

circuiting of the electrode; also, by calling at-

tention to the downflow of the m.aterial which

course prevents short-circuiting by obviating the

danger of an accumulation of water-rich masses;

and also by stating that in order to prevent the

formation of short circuits within the liquid, due

to chains of water-globules forming from one

electrode to the other, it is necessary to prevent
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the potential difference between the electrodes

from falling too low. Our present improvement

has to do with this important feature of prevent-

ing short-circuiting between the electrodes due

to the formation of chains of water-globules, and

our invention may be stated to consist in a pro-

cess of this general nature wherein the emulsion

while passing through the electric field, is

throughout its entire course, agitated or stirred,

in order to avoid short-circuiting by limiting, re-

tarding or breaking up the formation of the

chains of water-globules."

To my mind, the conclusion is inevitable that the

process of the defendant operates differently from

the process of the plaintiff. If English language

means anything, then the process of the plaintiff is

electrostatic or thermal without electrolytic action

while that of the defendant is electrolytic in the elec-

trostatic field. There is no substantial identity, be-

cause that of the defendant expressly includes that

which the plaintiff expressly excludes. I also think

the testimony is practically conclusive that the treat-

ers of the plaintiff, constructed pursuant to the speci-

fications of plaintiff's patent in issue, were not of

commercial or operative value, with the possible ex-

ception of some oils or emulsions. The testimony of

the witnesses in support of [461] such contention

is strongly supported by the fact that the ivetted

septum arrangement provided for and disclosed in

Patent No. 987,114 was installed to take the place of

one of the apparatuses in the two patents in issue and

also by the subsequent introduction of the operative
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rotating electrode apparatus covered by Patent No.

987,117.

Claim seven is limited to passing the material to be

treated between the charged electrodes substantially

as described (italics ours), preventing the formation

of complete chains of water-globules, this being es-

sential to the operativeness of the process covered by

claim seven, and has the same status as claims one,

two, three and four. The novelty of claim one of

apparatus patent No. 987,116 consists in placing the

insulated support for the electrodes entirely out of

contact with the liquid undergoing treatment, and

in the defendant's apparatus the inner electrode is

entirely below the surface of the liquid under treat-

ment. Plaintiff has not sustained the burden im-

posed nor brought itself within the law applicable to

the issue.

An order may be taken dismissing complainant's

bill.

JEREMIAH NETERER,
Judge.

[Endorsed] : Filed Jun. 22, 1918. W. B. Maling,

Clerk. By J. A. Schaertzer, Deputy Clerk. [462]

At a stated term, to wit, the March term, A. D. 1918,

of the Southern Division of the United States

District Court for the Northern District of Cal-

ifornia, Second Division, held at the court-

room in the City and County of San Francisco,

on Saturday, the 22d day of June, in the year of

our Lord one thousand nine hundred and
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eighteen. Present: The Honorable WILLIAM
C. VAN FLEET, District Judge.

No. 302^EQUITY.

PETROLEUM RECTIFYING CO. OF CALIFOR-
NIA

vs.

REWARD OIL CO.

Minutes of Court—June 22, 1918—Order Dismissing

Bill and Directing Entry of Decree in Favor of

Defendant.

This suit having been heretofore tried and sub-

mitted to the Court, and the Court having consid-

ered the same and being now fully advised, and the

Honorable Jeremiah Neterer District Judge for the

Western District of Washington, having filed his

written opinion herein, it is, in accordance with said

opinion, ordered that the bill of complaint herein be

and the same is hereby dismissed and that a decree

be signed, filed and entered herein accordingly with

costs to defendant. [463]

Order Appointing Honorable Jeremiah Neterer

United States District Judge, to Hold District

Court for the Northern District of California,

During the Month of July, 1918.

WHEREAS, in my judgment the public interest so

requires, I hereby designate and appoint the Honor-

able Jeremiah Neterer United States District Judge

for the Western District of Washington, to hold the
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District Court of the United States for the Northern

District of California, during the month of July,

1918, and to have and exercise within said district the

same powers that are vested in the Judges thereof.

WITNESS my hand hereto this 8th day of July,

1918.

WM. B. GILBERT,
Senior Circuit Judge of the Ninth Circuit.

[Endorsed] : Filed July 15, 1918. Walter B. Hal-

ing, Clerk. [466]

(Title of Court and Cause.)

Final Decree.

At a stated term, to wit, the July Term, A. D. 1918,

of the above-entitled court held at the court-

room thereof in the City and County of San

Francisco on the 18th day of July, 1918 : Pres-

ent, Honorable JEREMIAH NETERER, Dis-

trict Judge.

This cause having heretofore come on regularly to

be heard upon the pleadings and proofs, docu-

mentary and oral, taken and submitted in the case

and being of record herein, and the testimony of all

the witnesses having been taken orally in open court,

the plaintiff being represented by John H. Miller,

Esq., and the defendants by William K. White, Esq.,

and the cause having been submitted to the Court,

for its consideration and decision, and the Court be-

ing fully advised in the premises and having ren-

dered and filed its written opinion herein, it is, in ac-

cordance with said opinion.
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ORDERED, ADJUDGED AND DECREED that

this suit be and the same is hereby dismissed, and

further, that defendant, Reward Oil Company, do

have and recover from plaintiff the sum of $232.00,

being said defendant's proper and necessary costs

and disbursements herein.

JEREMIAH NETERER,
District Judge.

[Endorsed] : Filed and entered July 18, 1918.

Walter B. Maling, Clerk. By J. A. Schaertzer, Dep-

uty Clerk. [468]

(Title of Court and Cause.)

Plaintiff's Petition for an Order Allowing Appeal

from Order and Decree of June 22, 1918, and De-

cree of July 18th, 1918.

The Petroleum Rectifying Company of California,

plaintiff in the above-entitled suit, feeling itself ag-

grieved by the order and decree heretofore made and

entered in the minutes of the court on June 22,1918, in

the above-entitled case, whereby it was ordered that

the bill of complaint be dismissed and that a decree

be signed, filed and entered accordingly with costs

to defendant, and feeling itself aggrieved by the final

decree theretofore made and entered in the above-en-

titled case on July 18th, A. D. 1918, wherein and

whereby it was ordered, adjudged and decreed that

the said suit be dismissed, and that the defendant,

Reward Oil Company, do have and recover from the

plaintiff the sum of $232.00 dollars, being said de-

fendant's proper and necessary costs and disburse-
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ments, which said decree was signed by Jeremiah

Neterer, District Judge, comes now into court, by its

counsel and prays the Court for an order allowing

the said plaintiff to prosecute an appeal from the said

order and decree made and entered on the minutes on

June 22, 1918, and from said final decree made and

entered in said case on July 18th, 1918, to the Hon-

orable United States Circuit Court of Appeals for the

Mnth Circuit, under and pursuant to the laws of the

United States in that behalf made and provided, and

that an order be made fixing the amount of security

for costs and damages which said plaintiff shall give

and furnish on the said appeal, and that upon said

security being given all further proceedings in this

court and the issuance of execution be suspended and

stayed until the final determination of said appeal by

[469] said United States Circuit Court of Appeals

for the Ninth Circuit.

And your petitioner will ever pray, etc.

Dated July 23, 1918.

JOHN H. MILLER,
Attorney for Plaintiff.

[Endorsed] : Filed Jul. 23, 1918. W. B. Maling,

Clerk. By J. A. Schaertzer, Deputy Clerk. [470]

(Title of Court and Cause.)

Plaintiff's Assignment of Errors on Appeal from

Order and Decree of June 22, 1918, and from

Final Decree of July 18th, A. D. 1918.

Now comes the plaintiff herein, Petroleum Recti-
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fying Company of California, by its counsel, and spe-

cifies and assigns the following as the errors on

which it will rely upon its appeal to the United

States Circuit Court of Appeals for the Ninth Circuit

from the order and decree made and entered in the

minutes of the court on June 22, 1918, whereby it

was ordered that the bill of complaint be dismissed

and that a decree be signed, filed and entered accord-

ingly with costs to the defendant, and from the final

decree made and entered in the above-entitled case

on July 18th, A. D. 1918, in favor of defendant and

against plaintiff wherein and whereby it was or-

dered, adjudged and decreed that this suit be dis-

missed and that the defendant Reward Oil Company

do have and recover from plaintiff the sum of

$232.00/100', being said defendant's proper and

necessary costs and disbursements, viz.

:

1. Error of the Court in making and entering its

order and decree of June 22, 1918, whereby it was

ordered that the bill of complaint be dismissed and

that a decree be signed, filed and entered accordingly

with costs to defendant.

2. Error of the Court in ordering, adjudging and

decreeing that the suit be dismissed.

3. Error of the Court in making and entering its

final decree herein dated July 18th, 1918, wherein

and whereby it is ordered, adjudged and decreed

that this suit be dismissed and that the defendant

Reward Oil Company do have and recover from plain-

tiff the sum of $232.00, being said defendant's proper

and necessary costs and disbursements. [471]

4. Error of the Court in ordering, adjudging and
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decreeing that defendant Reward Oil Company do

have and recover from plaintiff the sum of $232.00',

being defendant's proper and necessary costs and

disbursements.

5. Error of the Court in awarding any costs to

deferldant Reward Oil Company.

6. Error of the Court in failing to adjudicate all

the issues in the case.

7. Error of the Court in failing to adjudicate the

question of infringement of plaintiff's patents in suit

by the first dehydrating machine made and used by

the defendant Reward Oil Company and illustrated

and shown by "Plaintiff's Exhibit No. 6, Diagram

Reward Treater," made by witness Eddy.

8. Error of the Court in failing to order, adjudge

and decree that the use of the first dehydrating ma-

chine made and used by defendant Reward Oil Co.,

shown and illustrated by plaintiff's said exhibit 6,

was an infringement upon claims 1, 2, 3, 4, and 7, or

some of them, of plaintiff's process patent No. 987,-

115, and that plaintiff was entitled to relief in respect

thereof.

9. Error of the Court in failing to order, ad-

judge, and decree that the first dehydrating machine

made and used by defendant Reward Oil Company

and shown and illustrated by plaintiff's said exhibit

No. 6, was an infringement upon claim 1 of plaintiff's

apparatus patent, No. 987,116, and that plaintiff was

entitled to relief in respect thereof.

10. Error of the Court in adjudging that the use

by defendant of its second dehydrating machine,

shown and illustrated by Defendant's Exhibits "F"
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and "G," was not an infringement of claims 1, 2, 3, 4,

and 7, or either or any of them, of the plaintiff's pro-

cess patent number 987,115.

11. Error of the Court in adjudging that the de-

fendant's second dehydrating machine, shown and

illustrated by Defendant's Exhibits "F" and "G"
was not an infringement of claim 1 of the plaintiff's

apparatus patent No. 987,116. [472]

12. Error of the Court in holding and adjudging

that the plaintiff does not make claim that under its

patents the application of electric current to emul-

sive condition is new in the art.

13. Error of the Court in holding and adjudging

that the testimony adduced at the trial related to the

respective treaters in their then condition of opera-

tion, and that the issue upon the trial was between

the process and apparatus as employed.

14. Error of the Court in holding that the testi-

mony adduced at the trial did not relate to the

treater as shown, illustrated, and described in plain-

tiff's patents but to the treater which was in actual

operation by the plaintiff and which differed in me-

chanical construction from the treater shown in the

plaintiff's patents.

15. Error of the Court in holding that the issue

upon the trial was between the respective processes

and apparatuses as used by plaintiff and defendant

and not between the process and apparatus as shown

and illustrated in plaintiff's patents and the process

and apparatus as used by the defendant.

16. Error of the Court in holding that * * The plain-

tiff contends that the emulsion is subjected to the
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action of a powerful electric field whereby the parti-

cles constituting the inner phase of the emulsion are

caused to coalesce into larger masses, whereby they

are easily separated from the oil."

17. Error of the Court in holding that "the de-

fendant contends that the surface tension which

keeps the individual particles of water apart are dis-

rupted by electrolytic action in the electrostatic

field."

18. Error of the Court in holding that in the

plaintiff's treater, mounted upon a shaft in the cen-

ter, is a rotating electrode.

19. Error of the Court in holding that ''in the

plaintiff's treater, mounted upon a shaft in the cen-

ter, is a rotating [473] electrode, designed to pre-

vent short-circuiting between the electrodes due to

the formation of chains of water-globules, by agitat-

ing or stirring the emulsion and thereby limit, re-

tard or break up the formation of the chains of

water-globules. '

'

20. Error of the Court in holding that in the de-

fendant's machine the insulated supports of the

shaft of the inner electrodes "are immersed within

the body of the oil under treatment."

21. Error of the Court in holding that in the

plaintiff's treater "the downward flow of material

operated upon by the rotating electrodes prevent the

formation of chains of water-globules, preventing

short-circuiting between the electrodes."

22. Error of the Court in holding in respect of the

action of plaintiff' 's device that "the first action of

the emulsion, free from other influences, being the
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alignment of the water particles without coalescence

and the alignment of these various water particles

into a chain makes a path of less resistance, short-cir-

cuting the electric current."

23. Error of the Court in holding that "the mode

of operation of defendant's apparatus provides for

an upward flow of the emulsion through the treater

for the purpose of encouraging short-circuiting, a

quiet flow, without churning action, being conducive

of a coalescence of the water-globules in the electro-

static field, inducing electrolytic action."

24. Error of the Court in holding that by the term

"short-circuiting," "the patentees meant electrolyti-

cally conducting chains without regard to the per-

manency of such chains or of the short circuits

formed thereby."

25. Error of the Court in holding '

' that it was the

purpose and intent of the patentees of complainant's

patents, and considered an essential step, to prevent

the formation of complete chains connecting the elec-

trodes and thereby create a short circuit. [474]

26. Error of the Court in holding that the process

of the patents in suit was to obviate electrolytic con-

duction.

27. Error of the Court in holding that "the plain-

tiff's process was to obviate electrolytic conduction

and to maintain the electrostatic field.
'

'

28. Error of the Court in holding that electroly-

tic conduction is incompatible with the maintenance

of an electrostatic field.

29. Error of the Court in holding as follows:

"Every intendment of the language employed
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in claims one, two, three and four in issue are

conclusive, as each concludes with the state-

ment: *At the same time prevent thi> coalescing

globules from forming complete chums, short-

circuiting the electrodes.'
"

30. Error of the Court in holding that the pro-

cess of the defendant operates differently from the

process of the plaintiff.

31. Error of the Court in holding that "the pro-

cess of the plaintiff is electrostatic or thermal without

electrolytic action, while that of the defendant is

electrolytic in the electrostatic field."

32. Error of the Court in holding that there is no

substantial identity between the process of the plain-

tiff and that of the defendant because the process of

the defendant expressly includes that which the

plaintiff expressly excludes.

33. Error of the Court in holding that the treat-

ers of the plaintiff constructed pursuant to the spe-

cification of the plaintiff's patent in issue were not

of commercial or operative value, with the possible

exception of some oils or emulsions.

34. Error of the Court in holding that the instal-

lation of the wetted septum arrangement shown in

patent No. 987,114, [475] to take the place of one

of the apparatuses in the two patents in issue and

also the subsequent introduction of the operative

rotating electrode apparatus covered by patent No.

987,117, strongly supports the conteution that the

treaters of the plaintiff constructed pursuant to the

specification of the plaintiff* 's patents in issue were

not of commercial or operative value with the pos-
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sible exception of some oils or emulsions.

35. Error of the Court in holding that claim 7 of

plaintiff's process, patent No. 987,115, is limited by

reason of the words "substantially as described," to

a process which passes the material to be treated be-

tween charged electrodes in such manner as to pre-

vent the formation of complete chains of water

globules.

36. Error of the Court in holdinar that claim 7 of

patent No. 987,115 has the same status as claims 1, 2,

3, and 4 thereof.

37. Error of the Court in holding that the novelty

of claim 1 of apparatus patent No. 987,116 consists

in placing the insulated support for the electrodes en-

tirely out of contact with the liquid undergong treat-

ment.

38. Error of the Court in holding that in the de-

fendant's apparatus the inner electrode is entirely

below the surface of the liquid under treatment.

39. Error of the Court in holding that in the de-

fendant's apparatus the insulated supports of the

inner electrode are entirely below the surface of the

liquid undergoing treatment.

40. Error of the Court in holding that the plain-

tiff has not sustained the burden imposed or brought

itself wi hin the law applicable to the issue.

NOW, THEREFOEE, in order that the foregoing

assignment of errors may be and appear of record,

plaintiff presents the same to the Court and prays

that the same may be filed, and that such disposition

be made thereof as is in accordance with the laws of

the United States in that behalf made and provided.
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and [476] plaintiff further prays that said final

decree be reversed and that the District Court of the

United States for the Northern District of Califor-

nia be directed to enter an interlocutory decree in

favor of the plaintiff and against the defendant Re-

ward Oil Company in the usual form, adjudging and

decreeing the validity and infringement of the pat-

ents in suit, and enjoining any further infringement

thereof, and referring the case to a Master in Chan-

cery for an accounting of damages and profits.

All of which is respectfully submitted.

Dated July 23, 1918.

JOHN H. MILLER,
Attorney for Plaintiff.

Receipt of the within Assignment of Errors on Ap-

peal admitted this 23d day of July, A. D. 1918.

WM. K. WHITE,
Attorney for Defendant.

[Endorsed] : Filed Jul. 23, 1918. W. B. Maling,

Clerk. By J. A. Schaertzer, Deputy Clerk. [477]

(Title of Court and Cause.)

Order Allowing Appeal of Plaintiff from Order and

Decree of June 22, 1918, and from Final Decree

of July 18, A. D. 1918.

The Petroleum Rectifying Company of California,

plaintiff, having filed its petition in the above-entitled

suit for an order allowing an appeal from the order

and decree made and entered in the minutes of the

court on June 22, 1918, and from the final decree
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made and entered in the case on July IStli, 1918, ac-

companied by an assignment of errors in due form,

NOW, THEREFORE, upon motion of John H.

Miller, Esq., attorney for plaintiff,

IT IS ORDERED that the said petition be and the

same is hereby granted, and the plaintiff is hereby

allowed to take an appeal to the United States Cir-

cuit Court of Appeals for the Ninth Circuit from the

order and decree made and entered in the minutes

of the court on June 22, 1918, in the above-entitled

case, whereby it was ordered that the "bill of com-

plaint be dismissed and that a decree be signed, filed

and entered accordingly with costs to the defendant,

and also from the final decree made and entered in

the above-entitled case on July 18th, 1918, in favor

of the defendant and against the plaintiff, wherein

and whereby it was ordered, adjudged and decreed

that this suit be dismissed and that the defendant.

Reward Oil Company, do have and recover from

plaintiff the sum of $232.00, being said defendant's

proper and necessary costs and disbursements.

And it further appearing that plaintiff has prayed

for a supersedeas and stay of execution of said de-

cree pending said appeal, IT IS ORDERED, AD-
JUDGED AND DECREED that the amount of

security to be furnished by plaintiff for damages and

costs be and the same is hereby fixed at the sum of

Five Hundred Dollars ($500.00), and that upon the

plaintiff furnishing and giving [478] and filing

with the clerk of the court the aforesaid bond for

damages and costs on appeal in the sum of Five Hun-
dred Dollars ($500.00), conditioned as required by
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law, all further proceedings in this court and the issu-

ance of execution be and the same are hereby sus-

pended and stayed until the final determination of

said appeal by the said United States Circuit Court

of Appeals for the Ninth Circuit.

AND IT IS FURTHER ORDERED, AD-

JUDGED AND DECREED that upon the giving of

the bond aforesaid, conditioned according to law, a

certified transcript of the record and proceedings

herein be forthwith transmitted to the said United

States Circuit Court of Appeals for the Ninth Cir-

cuit.

Dated this 23 day of July, 1918,

JEREMIAH NETERER,
Judge.

[Endorsed] : Filed Jul. 23, 1918. W. B. Maling,

Clerk. By J. A. Schaertzer, Deputy Clerk. [479]

In the Southern Division of the United States Dis-

trict Courts in and for the Northern District of

California, Second Division.

No. 302—IN EQUITY.

PETROLEUM RECTIFYING COMPANY OF
CALIFORNIA,

Plaintiff,

vs.

REWARD OIL COMPANY et al..

Defendants.
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Certificate of Clerk U. S. District Court to

Transcript of Record.

I, Walter B. Maling, Clerk of the District Court

of the United States, in and for the Northern Dis-

trict of California, do hereby certify the foregoing

four hundred and eighty-six (486) pages numbered

from 1 to 486, inclusive, to be full, true and correct

copies of the record and proceedings as enumerated

in the praecipe for transcript of record, as the same

remain on file and of record in the above-entitled

cause, and that the same constitute the record on ap-

peal to the United States Circuit Court of Appeals

for the Ninth Circuit.

I further certify that the cost of the foregoing

transcript of record is $201.65 ; that said amount was

paid by John H. Miller, Esq., attorney for plaintiff;

and that the original citation issued herein is here-

unto annexed.

IN TESTIMONY WHEREOF, I have hereunto

set my hand and affixed the seal of said District Court

this 6th day of September, A. D. 1918.

[Seal] WALTER B. MALING,
Clerk United States District Courts for the Northern

District of California.

By J. A. Schaertzer,

Deputy Clerk. [487]
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Citation on Appeal.

UNITED STATES OF AMERICA —ss.

The President of the United States, to Reward Oil

Company, GREETING:
You are hereby cited and admonished to be and

appear at a United States Circuit Court of Appeals

for the Ninth Circuit, to be holden at the city of San

Francisco, in the State of California, within thirty

days from the date hereof, pursuant to an order al-

lowing an appeal of record in the clerk's office of the

United States District Court for the Northern Dis-

trict of California, Second Division, wherein Petro-

leum Rectifying Company of California is appellant,

and you are appellee to show cause, if any there be,

why the decree rendered against the said appellant

as in said order allowing appeal mentioned should

not be corrected, and why speedy justice should not

be done to the parties in that behalf.

WITNESS, the Honorable JEREMIAH NET-
ERER, United States District Judge for the West-

em District of Washington, holding the District

Court of the United States, for the Northern District

of California, this 24th day of July, A. D. 1918.

JEREMIAH NETERER,
United States District Judge. [488]

[Endorsed]: No. 302. United States District

Court for the Northern District of California, Sec-

ond Division. Petroleum Rectifying Company of

California vs. Reward Oil Company. Citation on

Appeal. Filed Jul. 25, 1918. W. B. Maling, Clerk.

By J. A. Schaertzer, Deputy Clerk.
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Reed, copy of within citation this 25th day of July,

1918.

WM. K. WHITE,
Attorney for Appellee.

[Endorsed]: No. 3219. United States Circuit

Court of Appeals for the Ninth Circuit. Petroleum

Rectifying Company of California. Appellant, vs.

Reward Oil Company, Appellee. Transcript of the

Record. Upon Appeal from the Southern Division of

the United States District Court for the Northern

District of California, Second Division.

Filed September 21, 1918.

F. D. MONCKTON,
Clerk of the United States Circuit Court of Appeals

for the Ninth Circuit.

By Paul P. O'Brien,

Deputy Clerk.
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United States Circuit Court of Appeals for the

Ninth Circuit.

PETROLEUM RECTIFYING COMPANY OF
CALIFORNIA,

vs.

REWARD OIL COMPANY,

Appellant,

Appellee.

Order Extending Time to and Including September

23, 1918, to File Record on Appeal and Docket

Cause.

Good cause being shown, it is hereby ordered that

the appellant in the above-entitled cause may have to

and including September 23, 1918, within which to

file the record on appeal and docket the cause in the

United States Circuit Court of Appeals for the Ninth

Circuit.

Dated August 19, 1918.

WM. W. MORROW,
Judge.

[Endorsed]: No. 3219. United States Circuit

Court of Appeals for the Ninth Circuit. Order Un-

der Rule 16 Enlarging Time to September 23, 1918,

to File Record Thereof and to Docket Case. Filed

Aug. 19, 1918. F. D. Monckton, Clerk. Refiled Sep.

21, 1918. F. D. Monckton, Clerk.
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In the United States Circuit Cotirt of Appeals for

the Ninth Circuit.

PETEOLEUM RECTIFYING COMPANY OF
CALIFORNIA,

Appellant,

vs.

REWARD OIL COMPANY et al.,

Appellees.

Statement of Appellant Under Subdivision 8 of

Rule 23.

STATEMENT UNDER RULE 23, SUBDIVI-
SION 8, IN RE PRINTING RECORD.

To the Clerk of the Court:

Appellant hereby states that it intends to rel)^ on

the errors as specified in the assignment of errors ap-

pearing in the typewritten transcript of the record

on file ; and that it thinks the entire typewritten rec-

ord as filed necessary for the consideration thereof

save and except the following parts of the said rec-

ord, which are considered unnecessary for the consid-

eration thereof and which for that reason need not

be printed, viz.

:

IN TYPEWRITTEN RECORD. '

1. Arguments of J. H. Miller and W. K. White

from and including line 13 from bottom of page 17

to and including page 51.

2. Matter from and including line 6, page 40 to

and including line 14, page 51 (being a quotation

from patent).
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3. Title of court and cause on page 79.

4. Arguments of J. H. Miller and W. K. White

from and including page 410 to and including page

455.

5. Memorandum of costs, pages 464-465 (both in-

clusive).

6. Stipulation and order as to form of Record,

page 467.

7. Stipulation for withdrawal of exhibits, page

480.

8. Order allowing withdrawal of exhibits, page

481.

9. Bond on appeal, pages 482-3, both inclusive.

10. Praecipe for record on appeal, pages 485-6,

both inclusive.

EXHIBITS.

As to the exhibits on file appellant thinks that the

following are the only ones necessary to be repro-

duced in printed form viz.

:

Plaintiff's Exhibit 1 (Cottrell Patent 987,115).

Plaintiff's Exhibit 10 (Cottrell Patent 987,116).

Plaintiff's Exhibit 6 (Diagram Reward Treater).

Plaintiff's Exhibit 7 (Photograph Lucile Plant).

Plaintiff's Exhibit 14 (Sketch Fig. R by Schmidt).

Plaintiff's Exhibit 15 (Sketch Fig. S by Schmidt).

Defendants' Exhibit "B" (Patent 987,114).

Defendants' Exhibit "C" (Patent 987,117).

Defendants' Exhibit "D" (Patent 1,158,253).

Defendants' Exhibit "E" (Patent 744,171).

Defendants' Exhibit "P" (Drawing of Defts.

Treater).
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Defendants' Exhibit "L" (Drawing of Treater No.

2).

Defendants' Exhibit "M" (Drawing of Small

Treater).

Defendants' Exhibit "Q'^ (Cory's Blackboard

Sketch).

All the records and exhibits except the above-spe-

cified parts are thought to be unnecessary and need

not be printed, but may be used, relied on and re-

ferred to by either party.

Dated September 30th, 1918.

Yours, etc.,

JOHN H. MILLER,
Attorney for Appellant.

Oct. 2, 1918.

[Endorsed]: No. 3219. United States Circuit

Court of Appeals. Petroleum Rectifying Company

of California vs. Reward Oil Company et al. State-

ment Under Rule 23, Subd. 8, in re Printing Record.

Filed Oct. 2, 1918. F. D. Monckton, Clerk.
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Plaintiff's Exhibit No. 1—Cottrell and Speed Patent

No. 987,115.

[Endorsed]: Cottrell & Speed. 987,115. #302.

Plaintiff 's Exhibit No. 1. Filed Jan. 16, 1918. W. B.

MaUng, Clerk. By J. A. Schaertzer, Deputy Clerk.

No. 3219. United States Circuit Court of Appeals

for the Ninth Circuit. Filed Sep. 21, 191&. F. D.

Monckton, Clerk.
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F. G. COTTRELL & J. B. SPEED.

SEPABATINQ LSD OOLLECTINO PARTICLES OF ONE LIQUID SD8PENDED IF AHOTHEB LIQUID.

AFFLIOATIOH FILED KAY 20, 1909. BGHEWED OOT. 13, 1910.

987,1X5. Patented Mar. 21, 1911.
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UNITED STATES PATENT OFFICE.
rHEDEBICK OAXDJTEB, COTTBELL AND JAUES BtTCKNEB SPEEP. OF BERKELEY. CALI-

FOBNIA, ASSIONOBS, BY MESNE ASSIGNMENTS. TO PETROLEUM RECTIFYING COM-
PANY, OF SAN FBANCISCO, CALIFORNIA, A CORPORATION OF CALIFORNIA.

6£FABATINO AND COLLECTING PABTICLES OF ONE LIQUID SUSPENDED IN ANOTHER
LIQUID.

987,115. Specification of Letters Patent. . Patente<l Mflr. 21, 1911.
Application Med May 20, 1909. Serial No. 487,167. Renewed October 12, 1910. Serial No. 588,794.

To ail lobxtm it mgiy eoncem:
Hciit known that we, Frederick Gardner

CoTTUt.tij and Ja jibs "Buckner Speed, citi-

zens of the United States, residing at Berke-
» ley, in the county of Alameda and State of

California, have invented certain new and
useful Improvements in Separating and
Collecting Particles of One Liquid Suspend-
ed in Another Liquid, of which the foilow-

^0 ing is a specification.

Our invention relates to the art of sepa-

rating mechanical mixtures of liquids such
us emulsions of water in oil, and to methods
or processes of such sepa^ation.

15 ' In order to present our invention in n
concrete and easily understandable form, we
will, at the outset, describe it as applied to

the separation and removal of water par-

ticles from crude petroleum, but it is to
*0 be understood that we do not limit our

claims to this particular case.

Much of the crude petroleum as it comes
from the wells contains drops of water,
varying in size from those easily visible to

26 the naked eye to a minuteness lying at the
extreme range of vision of the most power-
ful microscope. In some cases this water
settles out upon standing, and this may be
accelerated by Keating the mass, and by

30 treating it in various forms of centrifugal
separators. The first of these methods is

very generally employed and the centrifugal

treatment has received a great deal of study
and has to-day a certain limited applicabil-

35 ity, but, at present, there still remains a
large class of oils that cannot be economi-
cally freed from water without distillation.

These are largelv oils in which the water is

in very small globules often less than olie

40 thousandth of an inch in diameter and be-
having as if surrounded with a membrane,
iteasting coalescence of the drop.s. In many
cases, however, distillation is prohibitively
expensive, and even where it is desired even-

46 tually to distil the oil it is of great technical

advantage to be able to first remove sus-

pended water, as its presence tends to pro-
duce explosive boiling and running over of
the still contents.' on the one hand, and. on

60 the other hand, to fouling of the still bot-
toms, eventually leaditi^ to bad heat c»>n-

«lnctivity carbonization, and, finally, 'de-

struction of the materials of construction
of the still itself.

Many natural petreleums, as taken from 56
the wells, contain from i% to 50^r of water
in form of small drops (?. e, emulsions) and
after being allowed to stand for months
still hold a great proportion of the water
in suspension. We have found that when 60-

the same emulsions are subjected to the ac-
tion of high potential electric charges in the
manner described below, they are rapidly
deemulsified, the water settling to the bot-
tom of the vessel, and collecting into large «t
masses which can be readily withdrawn,
leaving the oil dry. As much oi the me-
chanically suspended solids in the oil are
carried in or on these water globules, the
process also eliminates a great proport4on 70
of these, and in fact where it is desired to
remove suspended solids, from an oil con-
taining no water globules this may be ac-
complished by churning the oil up wi^h
water to such an emulsidb, and then apply- 76
ing the treatment as described below, the
solids being largely carried down by the
water droplets in their coalescence., although
the same treatment applied to the dry oil

OMitaining the dry solids in suspension with- 80
out the water, occasions little, if any, re-
jnoval of said solids. Tlie mechanism of the
phenomenon may be followed under -the
microscope, if a thin layer of emulsified
oil be spread on a slip of glass, or better 86
still, on a slab of paraffin, and two fine wires
forming the opposite poles of a high poten-
tial source of electricity be immersed ni the
oil, with jtheir tips separated by a distance
considerably greater than that at which dis- 90
ruptive discharge would take place. Un-
der these conditions the water drops or
globules in the oil immediately commence
to arrange themselves in chains extending
out from each ele^ctrode toward the other, 95
strongly suggesting filaments of^ yeast cells

as .seen in a fermenting liquor. Rapidly fol-

lowing the formation of the chains comes a
coalescence of the adjacent globules in each-
chain, and as the chain accumulates new 100
particles, chiefly at- the free ends, the drops
nearest the electrodes become the largest,,

successive members of the chain diminishing
fairly re^Iarly in size a.s,the free end is ap-
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43 097,115

piroached. The "process of feoakscencc' of

the Tvater soon reaches a point where. the

latter rapidly separates out in irregiilar

masses, or films on the electrodes and sup-

€ porting slide..

^
The above fohenomepori. may be obtained

with -either direct wr alternating current

source of electricity, but for technical pUr-
poseg, at least, the latter has decided advan-

10 tages. In -ease direct current^s used there

ja superimposed upon the above described
*phenome|ton a second, viz., the streaming
.bodily of the liquid from one electrode to

the other, due tt> cataphoresis along the more
16 intense force lines, which tends to disrupt

the rliains of globules and prevent their for-
injition and coalescence.; This distinctioi^

between (he phenomenon as pjoduced by al-,

lernating and direct current niust be clearly

20 recognized in distinguishing our process

from the varioiis applications which have
lieretofore been made of the pheiiomenon
of cataphoresis or electric endosmose which
depend upon causing particles suspended in

26 liquids to migrate . from one electro,de of
' constant polarity toward another of oppo-

$it6 "polarity, and are, therefore, limited to
direct current systems.: .In the process: here

. described and claim:ed these phenomena are

30 merely incidental, a^d, sometimes, a posi-

tive disadvantage, as we rely instead upon
the coalescing . action po&sessed also by the
alternating current, where it is observed

• stripped m the direct migrations iound in

36 the caSe of the direct current. The process

must, further, be distinguished from thos^

among which fallj for example, the various
applications of electric current tp th«; puri-

fication of water which, depend on (1) re-

40 moval of dissolved electrolytes by ionic mi-
gration; (2) acceleration of sedimentation
of suspended matter by production of chem-
ical compounds at th,e electrodes by electro^

chemical reactions; and (3) killing of or-

46 ganisms by electric current. In the present

process we are dehlinff with a typical non-
conductor, oil, in which are suspended glob-

ules of a ^iubstance which compared with
. the oil has a very appreciable conductivity

69 Tiz.—-water often carrying considerable sa-

line matter in solution. These globules are
thereby subjected to electrostatic forces- de-

"liendent upon the relative potentials and
dielectric constants of the materials in con-

SfK tact, and caused to coalesce into -masses

which may. be readily removed from the
.bofly of the oil by Well known processes
such as settling..

In addition to its greater actual cffective-

80 ness, the alttrnatilfig current presents the
farther important technical Hdvantflpes.that
it is far easier with it to obtain .high vol-

ta^ which arc most advantageous f»)r han-
dling large masses of material "on account

66 of the greater dist:incc between the elec-

trodes .' which iSey jpelrmii^ .and, ' tisSj. the
danger of 'electrolytic corrosion of the ap-.

paratus'i? eliminated by (jbe use of the ajtetr

natiiig, rather than of the direct current, •

Having thus outlined certain^f the basic 70
principles upon which the prfesent method
is founded,, w^iwill next -diescribei ah appa'-.

ratus. by the'uae o'f which, these principles
may be carried ; but in; practice, and tnen
with the' concrete jlUistralion, as a basis, pror.7^*
ceed to diSciis^ some of theinoriB impiortanit'

details of the process.

Referring to the accompanying drawjng-i-.

Figure 1 IS a general view of a complete .

set • of apparatus, diagrammatically : ulus.- 80
tratcd. by means of which" tlie process may
be carriejil out. Fig. 2,is a jpjan of the dec-f

trically treating vessel..

• A is H vesaer containiHg the 'oil uider-.
going the electrical twatnient and itstjf , ii
serves "As, one of the electrodes,' beiiig. con-

'

nected to the-terOund and.alsd'to one of th^
high potential' terminals of the step-up
transformer^T^ ."fhoodief high ' potential

terminaVof the transformer is connected to ftO

the electrode ,C represent^ in the. figure as(

an inner ?heil concentric, with the .wall of
the v^sel A and .supported thereon by the
insulators F, I*, I'j andthe spider S. The
low potential terminals of the transformer 05
are connected through the amm.eter M. and
regulating rheostat R wijth the electric serv-

ice mains, as, for example, ah iricandeiscent

lighting circuit. ..The oil and water mix-
ture to be treated is received through the 1 00
pipe P, and is heate*^ to any desired tem-
perature for the purpose of decreasing its.

viscosity, by the injection of live steam
through the pipe Q. The other inlet U
serves to introduce either oil already treated, 105

or sludge or even water, as described below.

The mixture enters the top of the treating

vessel through the tangentially directed jets

p', p', »', p* thus insuring a thorough mix-
ing and unifoiTn composition at the top of no
the. treating vessel, as well as occasioning a

steady motion of the surface of the liquid

in the funnel shaped top at right angles to

the lines of force of the electric field, thus
les.sening the tendency to electrical leakage, 115

and bi-eak-down in the surface layers. The
material thus supplied to the top of the

vessel flows uhiformily down through the an-

nular space around the inner electrode where"

the electrical treatment chiefly occurs, and i20

is finally carried out of the bottom of the

treating vesftel A through the pipe T) which
is* of large enough, diameter to insure a

quiet flow free from churning that might
tend to rcemulsify the separating liquids", 125

The pipe .D discharges into the .settling tank
E, preferably • its lower portion, where the ^
final separation of the oil and water is ac-

complislicd, the latter being drawn off to-

gether with any residual sludge, through '30
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•87,115

' the piitlet F aucl the purified oil through the

^ oiitlet.G which latter is preferably so-con-
structed as to allow ol a vertical adjustment
'of its intake end within the tank, aS indi-

6 csted in the figure by the flexible joint g,
' tfnd the adjusting cord g' passing over the
•pulleys g', g*. As for «ny any given rate of
flow, the level in the tank E also determines

_ the level in the vessel A, this adjustment
10 serves to control the level of material in

vessel A. .

' The chief reason for adopting the funnel
shaped top of the vessel A hes in our discov-

ery that it is essential for the proper working
18 of the method not to allow the essentially ac-

tive surfaces of the electrodes (by which term
' is to be understood those portions which are in

sufficient proximity to the electrode of oppo-
.site polarity to be really efficient in produc-

I iO ing coalescence of the intervening suspended
particles) to emierge from the liquid under-
going treatment into the air, or even come
too close to the surface of contact between
air and liquid in close proximity to one

2S another; for- when this happens tnere is a
decided tendency for the partially agglomer-
ated water to collect in these surface layers

and cause short circuiting .of the electrodes.

Care must, therefore, be taHen to have the
30 active porticvn of the electrodes deeply 'im-

mersed "in the liquid under treatment, as is

the case in the illustration. On account of
the fimnel shaped top of the vessel, the only
portion of the suspended .£lectrode C which

36 comes into these surface layers is at so much
^ greater distance from the wall of the vessel

than its deeper, active portion, as to occasion
no difficulty. In this .same connection, a
further advantage of the above described

40 arrangement lies in the fact that the upper
surface of the material in the treating ves-

sel is continually rei^ewed and,stirred by the,

inflow of untreated oil which is a better in-

sulator than that which is in the incipient

48 stages of chain building and coalescence in

the deeper parts bf the vessel, thus still

further reducing the tendency to surface
leakage. The downwifrd direction of flow
between the active electrode surfaces is also

80 an important detail as it prevents the danger
of short circuits from an accumulation of
water-rich masses between the electrodes

which are very apt to result if an upward
flow is used, as in this lattercase the gravita-

68 tive tendency of the enlarged droplets is

partly offset by the buoyant action of the up-
ward current of liquid.

Another feature of the above described

procedure which deserves special mention is

60 the heating of the oil by injection of steam

iliiifctly into it. This method of heating

although one of the most efficient and con-

venient possible, is inadvisable in most cases

other than the present, because of the finely

i68 emulsified condition in which the condensecl

water is apt ^o be left in the oil. In the
present process this feature is so specifically

provided for by the subsequent electrical

treatment as to present no drawback, and
hence the combination with the rest of the 70
process of this means of rendering the oil

more fluid and adaptable to the electrical

and settling treatment becomes an essential

part of our improvements in the method of
treatment.^ 7Jt

SfciU another important feature which
our investigation has brought out is the
fact that in order to prevent the forma-
tion of short circuits within the liquid, due
to chains "of water-globules forming from 80
one electrode to the other, it is necessary to
prevent the poterrtial difference between the
electrodes from falling too. low. This may
be well illustrated as follows:—If we start
with a smaD resistance in the rheostat K and 85
the proper electromotive force applied for
any given character of oil and water mixture
and arrangement of electrodes, the anuneter
M will show an essentially constant current
with only slight irregular variation, or, at »0'

most, only occasional momentary variations

of any appreciable magnitude, but if the
rheostat resistance be gradually increased, a
condition will finally be peached where the

ammeter reading rapidly increases to ;geveral 0*
times its original value, thus greatly increas-

ing the power consumption, while, at' the.

same time, the potential difference between
the elccttt>des falls, and the effectiveness of
the treatment is reduced. If the resistance 100
in the rheostat is then reduced to its original

value, the current, after a momentary
further increase, quickly falls back to the

original small value it had at the outset, and
the original potential and efficiency of the 108

electrons is reestablished. A small resist-

ance in series with the primary is advan-^
tageons as protection against destructive

momentary overloads. We believe the exr.

Slanation of this |}henomenon to lie in the 110

isruptive forces either electrostatic or ther-:

mal which the,high potential can exert oq
these chains of water particles when closed,

or just as they are closing between the elec-

trodes. If the potential falls too low then li<

these forces are overcome by the attractive

forces between the particles and permanent
electrolytically conducting chains are estab-

Tuhcd between the electrodes thereby reduc-

ing the potential difference of the latter still 120

more and wasting a large part of the siip-

plied energy in useless beat of electrolytic

conduction.
In many cases a single treatment as above

outlined is all that is reauired but when 128

necessary, the process may oe repeated in a

separate vessel either with or without inter-

mediate settling and applied to either or %.

both the oil drawn off at G in the first treat-.

jQeot or any oil and sludg? carried off at F 180^
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with the water. Or this latter material may
be returned through the pipe U and thor-
oughly commingled with tne inflowing, oil

through the jets.

5 Another modification of the process which,
may prove especially useful in case of very
hign water content of the original oil, con-
sists in returning a considerable portion of
the purified oil from G to U and thus di-

10 luting up" the oil to be treated. This also

facilitates the handling of such oil supplies
as may yary considerably from time to time
in. thei^ water content inaannch as by regu-
lation .bf the amount of the dry oil thus

15 added^ the conditions within the treating
tank may be maintainied constant.
The apparatus herein shown, forms no

part of the present application and is not
herein claimed, as it constitutes a part of

20 the subject matter of a contemporaneous
application, Serial, Number 497,168 filed

May 20, 1909.

It is of course to be understood, that the
particular arrangement of electrodes and

25 general mode of construction of apparatus
above illustrated and described are merely
illustrative and that we do not limit our-
selves to this or any other specific form of
apparatus for carrying out the method here

30 described and claimedT
Having thus described our invention what

we claim as new and desire to secure by Let-
ters Patent is:

—

1. The improvement in the art of separat-
35 ing and collecting particles of one liquid

suspended in another liquid which latter is

essentially a non - conductor of electricity,

consisting in bringing the n^aterial to.be
treated between electrodes connected to a

+0 Source of electricity of sufficient voltage to

l^roduce coalescence of the Suspended par-

ticles in such wise as to cause the rapid sep-

aration of the two liquids throughout the

body of the mixture and, al the same tk??e,

45 prevent the coalescing globules from form-
ing complete chains snort circuiting the
electrodes.

^

2. The improvement m the art of sepa-
rating and collecting particles of one liquid

60 suspended in another liquid which latter is

essentially a non-conductor of electricity,

consisting in bringing the material to be
treated between electrodes connected to a
source of alternating current of sufficient

55 voltage to produce coalescence of the sus-

pended particles in such wise as to cause the
rapid separation of the two liquids and, at

the same time., prevent the coalescing glob-
ules from forming complete chains short

60 circuiting the electrodes.

3. The improvement in the art of sepa-
rating and collecting particles, of one liquid
.suspended in another liquid which latter

is essentially a non-conductor of electricity,
<5' consisting in causing the material to be

treated to flow between ^electrodes whose
essentially, active surfaces are immersed be-
low the surfacp layers of said material, and
are connected to a source of electricity of

,
Sufficient voltage to produce coalescence of 70
the suspended particles in such wis?'' as to
cause the rapid separation of thetwo liquids
throughout the body of the mixture and, at
the same time, prevent the coalascing jj^ob-

ules from forming complete chains short 75
circuiting tho electrodes.

4. Tlie improvement in the art of sepa-
rating and colleciing particles of a liquid
suspended in another liquid relatively
Hghter and which is essentally a non-con- 80
ductor of electricity, which consists in caus-
ing the material to be treated to flowdown-
ward^ between electrodes whose •essentially'

active surfaces are iminersed below the sur-
face layers of said material, and are con- 86
nected to a source of electricity of sufficient

voltage to produce coalescence" of thfe sus-
pended particles in such wise as to cause the
rapid separation of the two liquids through-
out tho body of the mixture, andj at the 90
same time, prevent the coalescing globules
from forming complete chains i^ort circuit-

ing the electrodes.

5. The improvement m the art of sepa-

rating and collecting particles of a liquid 95
suspended in another liquid relatively

lighter and. which is essentially a non-con-
ductor of electricity, which consists in.caug-

ing the material to be treated to enter the
electrical treating vessel in- the form of 100
streams impinging upon the upper surface
of the liquid contents of the vessel in such
manner as to cause a stirring of said surface

I and thorough mixing of said inflowing ma-
terial, and thence to flow downward be- 105
tween electrodes whose essentially active

surfaces are immersed below the surface

layers of said material, and are connected

to a source of electricity of sufficient voltage

to produce coalescence of the suspended 110

particles in sudi wise as to cause the rapid
separation of the two liquids and, at 'tiie

same time, prevent the coalescing globules

from forming complete chains short circuit-

ing the electrodes. 115

6. The improvement in the art of sepa-

rating and collecting particles of ajiquid
suspended in another liquid relitively

lighter and which is essentially a non-con-'"

ductor of electricity, which consists^ ih first 120

decreasing the viscosity of the mixture by
the direct injection into it of live steam, and
then bringing the resulting material between

electrodes connected to a source of elec-

tricity of sufficient voltage to produce coa- 12&

lescence of the suspended particles in such

Avise as to cause the rapid separation of the

two liquids and, at the sfimc time, prevent

the coalescing globules from Xormlng com-
plete chains short circuiting the electrodes. 190.
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7. The improvement in the art of separat-
ing and collecting particles of one liquid sus-

pended in another liquid which latter is essen-

tially a non-conductor of electricity, which
Df consists in first passing the material to be

treated between charged electrodes substan-
tially as described, and then causing said
niuteriiil to flow quietly and without churn-
ing action into a settling reservoir from the

10 top of which the lighter, and from the bot-

tom of which the heavier of the two liquids

are, respectively, withdrawn.
8. The improvement in the art of sepa-

rating and collecting particles of one liquid

15 suspended in another liquid which latter is

essentially a non-conductor of electricity,

consisting in, first, commingling the ma-
terial to be treated with material from which

the suspended particles have already been
removed and, tnen, briiiging the mixtures, 20
thus formed, between electrodes connected
to a source of electricity of sufficient voltage
to produce coalescence of the suspended par-
ticles in such wise as to cause the rapid sep-

aration of the two liquids and, at the same 26
time, prevent the eoalescing globules froth

forming complete chains short circuiting the
electrodes.

In testimony whereof we have signed our
names to this specification in the presence of 30
twy subscribing witnesses.

FREDEBIQK OABDNEB COTTBELL.
JAMES BUCKNSS SPEED.

Witnesses:
Wm. F. Booth,
D. B. BlOHABOS.

Copies of tbit patent iiia7 be olrtaiiw4 for Ave oeati eaoli, by addruilBC the

WasMapton, D. C."

' CoBBliatour of Yateats,
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Plaintiff's Exhibit No. 7.
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[Endorsed] : #302. Plft's. Exhibit No. 7. Filed

Jan. 17, 1918. W. B. Maling, Clerk. By J. A.

Schaertzer, Dep. Clerk.

No. 3219. United States Circuit Court of Appeals

for the Ninth Circuit. Filed Sep. 21, 1918. F. D.

Monekton, Clerk.
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Plaintiff's Exhibit No. 10—Cottrell Patent No.

987,116.

[Endorsed] : #302—Eq. Petroleum Rectifying Co.

etc. vs. Reward Oil Co. Plaintiff's Exhibit 10.

Filed Jan. 18, 1918. W. B, Mating, Clerk. By J. A.

Schaertzer, Deputy Clerk.

No. 3219. United States Circuit Court of Appeals

for the Ninth Circuit. Filed Sep. 21, 1918. F. D.

Monckton, Clerk.
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F. G. COTTRELL & J. B. SPEED.
APPABATD8 FOE 8EPARATIN0 AND COLLECTING PARTICLES OF ONE LIQUID SUSPENDED IN

ANOTHER LIQUID.
AFFLIOATIOI FILED MAT 30, 1909. BliSEWED OOT. 18, 191Q.

987,1 16. Patented Mar. 21, 1911.
-BHEETl.



492 Petroleum Rectifying Co. of California

F. G. COTTRELI, & J. B. SPEED.
APPABATDS FOB SEPASATINO AND COLLECTING PARTICLES OF ONE LIQUID SOSPENDED IB

ANOTHER LIQUID.
APyuOATIOH FILED MAY 20, 1909. BEHEWED OOT. 18, 1910.

987 116. Patented Mar. 21, 19U.
'
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UNITED STATES PATENT OFFICE.
FREDERICK GARDNER COTTRELL AND JAMES ByCKNER SPEED. OF BERKELEY, CALI-

FORNIA. ASSIGNORS. BY MESNE ASSIGNMENTS. TO PETEOLEUM RECTIFYING COM-
PANY, OF SAN FRANCISCO. CALIFORNIA, A CORPORATION OF CALIFORNIA.

APPARATUS FOR SEPARATING AND COLLECTING PARTICLES OF ONE LIQUID
SUSPENDED IN ANOTHER LlfilUlD.

987,116. Speciflcation of Letter* Patent. Patented 3Iar. 21, 1911.
Application filed Hay 20, 1809, Serial Ko. 497,188. Renewed October 12, 1910. .Serial No. 686,799.

To all whom it may concern:

Be it Icnown that we, Frederick Gardner
CoTTRELL and James Btjckner Speed, citir

zeiis of the United States, residing at Berke-
5 lej- in the county of Alameda and State of

California, have invented certain new and
useful In)provements in Apparatus for

Separating and Collecting Particles of One
Liquid Suspended in Another Liquid, ot

10 which the following is a specification. |

Our invention relates to apparatus used
in the separation and collection of fine parti-

cles of one liquid suspended in another, and
may serve to carry out the process of sepa-

ls ratmg and collecting such particles which
forms the subject matter of a contempora-
neous application Serial Number 497,167
filed May 20 1909, and which ipay be briefly

and generally stated to consist in causing
20 the mixture to be separated to flow, under

proper conditions, between electrodes

charged to high differences of electrical po-
tential, whereby the fine particles are caused
to aggregate into larger masses which then

25 readily separate owing to th.e differences in

buoyancy of the two liquids.

In an apparatus for this purpose it is

desirable that the material to be treated be
delivered to the electrodes in as limpid and

30 homogeneous state as possible, and flow in

a perfectly uniform manner past the elec-

trodes, preferably in the same general direc-

tion in which tlie aggregating masses tend to
move under the buoyant forces, for example,

35 downward, in the case of water droplets sus-

pended in oil, under the influence of gravity.

It is furthermore essential to the most effi-

cient working of the method ^hat the elec-

tric field between the electrodes be as strong
40 as is consistent with the avoidance of de-

structive disruptive discharges ' and short
circuits, and that the arrangement of elec-

trodes and conditions of flow of the material
under treatment be such that all of the

45 latter pass uniformly through said electric

field.

An aijparatus fulfilling these requirements
is described below, and ilhistrates, together
with its accessory parts, • the type of con-

60 struction which constitutes the present in-

vention and is generically defined in the ac-

companying claims.

Having reference to the accompanying
drawings.—Figure 1 is a general.view of the
complete apparatus diagrammatically iUusr 55
trated in one of its simplest forms. Fig. 2.""

is a plan of the electrically treating vessel.

Fig. 3 shows the details of a special type- of
electrodes.

In Fi^. 1 A. is a vessel containing the oil 60
undergoing the electrical treatnjent and it-

self serves as one o^ the electrodes,, being
connected- to the ground and al&o to one of
the high potential terminals of the step-up
transfoiliier T. The other high potential 65
terminal of the transformer is connected to
the electrode C represented in the figure as
an imier shell concentric with the wall of
the vessel A and supported thereon by the
insulators I', I=, I^nd the spider S. The 70
low potential terminals of the transformer
are connected through the ammeter M and
regidating rheostat R with the electric serv- -

ice mains, as. for example, an incandescent
lighting cireuit. xS
The oil ttfld water mixture to be treated

is received through tRe pipe P, and is heated
to any desired temperature for the purpose
of decreasing its viscosity, by the injection,
of live steam through the pipe Q. The '80
other inlet U serves to introduce either oil

already treated, or sludge or even water.
The mixture enters the top of the treating
vessel through the tangentially directed jets

P't P'y P'- P^ tlitts insuring a thorough mix- 85
ing and uniform composition at the top of
the treating vessel, as well as occasioning a
steady motion of the surface of the liquid in
tlie funnel shaped top at right angles to the
lines of force of tKe^electric field, tlnis lessen- OO
'irtg the tendency to electr'cal leakage, and
break-dow^n in t\ie surface layers, "fhe ma-
terial thus supplied to the top of the vessel
flows uniformly down through the annular
space around the inner electrode where the 98
electrical treatment chiefly occurs, and is

finally canied oift of theljottom of the treat-

ing vessel A through the pipe D which is of
large enough diameter to insure a quiet flow
free from churning that might tend to re- lOO
emulsify the separating liquids. The j)ipe

D di!j<;haiges into the sitt.Iiug tank E. j)ref-

(Muhlyits lower portion, wliere the final sepa-
ration of the oil and waier is accomplished.
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the latter being drawn off together with any
residual sludge, through the outlet F and
t])e purified oil through the outlet G which
latter is preferably so constructed as t-o

6 allow of a vertical adjustment of its intake

end within the tank, as indicated in the

figure by the flexible joint </, and the adjust-

ing cord g' passing over the pulleys
ff-,

f/^.

As for any given rate of flow, the level in

JO the tank E also determines the level in the
vessel A, this adjustment serves" to control

the level of material in vessel A.
The chief reason for adopting the funnel

shaped top for the vessel A lies in our dis-

15 covery that it is essential for the proper
working of the method not to allow the es-

sentially active surfaces of the electrodes

(by which term is to be understood those

portions which are in sufficient proximity
20 to the electrode of opposite polarity to be

really efficient in producing coalescence of
the intervening suspended particles) to

emerge from the liquid undergoing treat-

ment into the air, or even come too close to
25 the surface of contact betwen air and liquid

in close proximity to one another; for when
this happens there is a decided tendency for
the partially agglomerated water to collect

in these surface layers and cause short cir-

30 cuiting of the electrodes. Care must, there-

fore, be taken to have the active portion of
the electrodes deeply immersed in the liquid

under treatment, as is the case in the illus-

tration. On account of the funnel shaped
85 top of the vessel, the only portion of the sus-

pended electrode C which comes into these

surface layers is at so much greater distance
from the wall of the vessel than its deeper
active portion, as to occasion no difficulty.

40 In this same connection, a further advantage
of the above described arrangement lies in

the fact that the upper surface of the mate-
rial in the treating vessel is continually re-

newed and stirred by the inflow of untreated
45 oil which is a better insulator than that

which is in the incipient stages of .chain
building and coalescence in the deeper parts
of the vessel, thus still further reducing the
tendency to surface leakage. Reference to

*0 Fig. 1, will also make it evident that one of
the essential features of our arrangement is

the supporting of the inner electrode en-
tirely free from solid bodies of any material
whatsoever below the surface of the liquid

55 under treatment, for even if such supports
were made of the very best solid insulators
known, they would soon become coated with
conducting films of water, ftnd short circuit
the electrodes. The downward direction of.

•0 flow between the active electrode surfaces is

also an important detail as it prevents the
danger of short circuits from an acoimula-
fion of water-ricli masses between tlie clec-
f lodc!, which are very apt to result if an up-

"•^ wairl flow is used, as in this latter case the

gravitative tendency of the enlarged drop-
lets is partly offset oy the buoyant action of
the upward current of liquid.

Another feature of the above described
apparatus which deserves special mention is 70
the heating of the oil by injection of steam
directly into it. This method of heating al-

though one of the mott efficient and con-
venient possible, is inadvisable in most cases

other than the present, because of the finely 75

emulsified condition in which the condensed
water is apt to be left in the oil. In the
present case this feature is so specifically

provided for by the subsequent electrical

tre-atment as to present no drawback, and 80

hence the combination with the rest of the
apparatus of this means of rendering the
oil more fluid and adaptable to the elec-

trical and settling treatment becomes an es-

sential part of our apparatus. 85

A modification of electrode surface is

shown in Fig. 3. This consists in surround-
ing the central shell C with a cylinder C of
pervious conducting material such as wire
.screen attached thereto and so corrugated as 90

to form a set of circular ribs. Another sim-
ilar cylinder C- is fitted to the inner wall of
the containing vessel, the relation of the cor-

rugations of the two cylinders when in ad-
justment being such that the surface of the 95

two are at essentially the same distance
apart throughout, and their relative diam-
eters being such as to allow the inner to be
inserted in or withdrawn from the outer one
without deformation of either, as indicated 100

in the figure. These corrugations may be
produced either by pressing or rolling the
screen as a whole or may be built up by unit-

ing strips cut to the proper size and shape,
and the corrugations may be either dis- 105

tinctly angular as shown or rounded or suui-

ous, the object of such structure being to

bring all parts of the material imder treat-

ment during its downward flow under as
nearly as possible the same condition as re- ^^O

gards distance from electrodes.

Having thus described our invention, what
we claina as new and desire to secure by Let-
ters Patent is

—

1. In an apparatus for-separating and ^^^

collecting particles of one liquid suspended
in another, the combination of a containing
vessel, and a system of electrodes therein,

connected to a high potential source of elec-

tricity tliC relative position of electrodes of 1^"

opposite polarity being maintained by in-

sulating supports which are entirely out of

contact with the liquid undergoing treat-

ment, said electrodes being so arranged as

to maintain in the deeper layers of the ma- 1^*

terial to be treated an electric field of suffi-

cient intensity to cause coalescence of the

suspended particles, and said electrodes be-

ing further so arranged that in the surface

layers of said material, those of opposite ^'*
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polarity are it such distance apart that the
electrical field between them is weaker than
in said deeper layers of the material.

2. In an apparatus for separating and
5 collecting particles of one liquid suspended

in another, the combination of a containing
vessel; a system of electrodes therein con-

nected to a high potential source of electric-

ity the relative position of electrodes of op-

10 posite polarity oeing maintained by insu-

lating supports which are entirely out of I

contact with the liquid undergoing treat- i

ment; means for delivering the mixture of '

liquids to be treated upon the surface of the
15 mas" of liquid in said containing vessel in

the form ox streams crossing the direction of
the electric force lines between the electrodes

of opposite polarity; and means for dis-

charging the contents of said containing
2a vessel from its lower end.

3. In an a^pparatus for separating and col-

lecting particles of one liquid suspended in

another, the combination of a containing
vessel; a system of electrodes therein con-

25 nected to a high potential source, of elec-

tricity; means n)r delivering the mi.\tuie of
liquids to be treated upon the surface of the

mass of liquid in said containing vessel in

the form of streams crossing the direction

30 of the electric force lines between the elec-

trodes of opposite polarity; a settling reser-

voir into which the contents of the contain-

ing Vessel is discharged ; means for discharg-
ing the heavier of the two liquids from the

35 lower portions of said reservoir; and means
for disch;irging the lighter of the two liq-

uids from tne upper portions of said reser-

voir

4. In an apparatus for separating and col-

40 lecting particles of one liquid suspended in

another, the combination of a vertically dis-

)xjsed vessel of electrically conducting ma-
terial having a funnel shaped top: an elec-

tric'itlh' conducting shell of smaller diameter
45 within, concentric with and electrically in-

sulated from said vessel by suitable supports
disposed at the ujjper eiic^j of ^aid vessi;]

ana shell; means for delivering the material

to be treated to tlie top of said vessel ; means
50 fox withdrawing tlie material, after treat-

ment, from the bottom of said vessel; and
electrical connections of said vessel and shell,

respectively, to the two poles of a high po-
tential source of electricity.

5. In an apparatus for separating and col- 65

lecting particles of one liquid suspended in

another, the combination of a vertically dis-

posed vessel of electrically conducting ma-
terial having a funnel shaped top; an elec-

trically conducting shell of smaller diameter 60

within, concentric with and electricrtllj' in-

sulated from said vessel by suitable supports
dispowjd at tlie upper ends of said vessel

and shell ; means for delivering the material
to be treated to the top of said vessel; a set- 65

tling reservoir communicating with the bot-

tom of said vessel through a suitable con-

duit; and an overflow outlet, adjustable as

to height, for said settling reservoir, by
means of which the level of the material in 70

the funnel shaped top of the first named ves-

sel may be regulated and tH)ntrolled under
various rates of flow of the material being
treated.

G. In an apparatus for separating and col- 75

lecting particles of one liquid suspended in

another, the combination of a containing
vessel; a system of electrodes therein con-

nected to a hi^h potential source of elec-

tricity; a pipe for delivering the mixture of 80

liquids to be treated to said Vessel; and a

steam jet entering said pipe to inject live

steajn into said mi.xture to heat it on its waj'

to said electrode system.

7. In an apparatus for separating and col- 85

lecting particles of one liquid suspended in

another, the combination of a containing

vessel; a system of electrodes within said

vessel comprising vertical concentric corru-

gated pervious cylinders of electrically con- 90

ducting materml connected to a high-volt-

age source of electricity; means for supply-

ing the mixture of liquids to be treated to

the top of said vessel: and means for with-

drawing said material from the bottom of 95

said vessel after treatment.

In testimony whereof we have signed our
names to this specification in the presence of
two subscribing witnesses.

FEEDERICK GARDNER COTTREIiL.

JAMES BDGKNEE SPEED.
Witnesses:

Wm. F.*0OTH,
D. B. Richards.

Copies of tUi petent may be obtained for five cents each, by addressing: the " Commissioner of Patents,

Washington, D. C."
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Defendant's Exhibit *'B"— Cottrell Patent No.

987,114.

[Endorsed]: Cottrell—987,114. #302—Eq. Pet-

roleum Rectifying Co. etc. vs. Reward Oil Co. De-

fendant's Exhibit ''B." Filed Jan. 18, 1918. W.
B. Maling, Clerk. By J. A. Schaertzer, Dep. Clerk.

No. 3219. United States Circuit Court of Appeals

for the Ninth Circuit. Filed Sep. 21, 191&. F. D.

Monckton, Clerk.
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UNITED STATES PATENT OFFICE.
FBEDEBICK GABDNER COTTRELL, OF BERKELEY, CALIFORNIA, ASSIGNOR, BY MESNE.

ASSIGNMENTS, TO PETROLEUM RECTIFYING COMPANY, OF SAN FRANCISCO, CALI-
FORNIA, A CORPORATION OF CALIFORNIA.

PROCESS FOR SEPARATING AND COLLECTING PARTICLES OP ONE LIQUID SUSPENDED
IN ANOTHER LIQUID,

987,114. Specification of Letters Patent. Patented Mai*. 31, 1911.

AppUcation filed October 12, 1809. Serial Ko, 522,343.

To all •whom it may concern:

Be it known that I, Fhederick Gardner
CoTTRKLL, a citizen of the United States,

residing at Berkeley, in tlie county of Ala-
8 meda and State of California, have in-

vented certain new and useful Improve-
ments in Processes for Separating and Col-

lecting Particles of One Liquid Suspended
in Another Liquid, of which the following

10 is a specification.

My invention relates to the art of sepa-

rating mechanical mixture? of liquids, such,

for example, as oil and water; and it con-

sists in certain improvements, hereinafter
15 fully described, in the methods and processes

of such separation.

For the purposes of the present descrip-

tion, it will be convenient to rouglily dis-

tinguish between two types of mixtures,
20 namely, those in which the drops, forming

the internal phase, suspended in the body
of liquid forming the external phase, are

largo enough to be readily seen as such by
the naked eye, and which may be termed

25 macroscopic, and those in whiCh they are

too fine to be readily so perceived, and which
may be termed microscopic. ^ In the case

of macioscoi>ic suspensions where the ex-

ternal phase is a liquid of low viscosity and
30 the difference in density of the two liquids

is considerable, the separation of the two
liquids will usually take place readily of it-

self, even in large containei-s; but when the
viscosity is high or the difference in density

85 slight, or the particles very small, the process

of settling is often a very slow one; and it

is particularly to such cases that my pres-

ent improvements are directed. It is a well
known fact that the viscosity of a mechani-

40 cal mixture of two liquids may Iw many
times that of cither constituent.

Many forms of filtering devices for the
separation of small quantities of one liquid

suspended in another liquid, as, for example,
46 lubricating oil in condensed water from

steam engines, have been devised; but in

these one trouble invariably to he contended
with is the tendency of the filter, if fine

enough to retain the smaller particles, to

60 become clogged by the emulsion formed in

its meshes. In all such filter processes tlnus

far proposed, the filtration has been com-
menced with the filter, say, for example, a

sheet of cloth, essentially free from the
liquid forming the suspended or internal 66
phase of the mixture, with the result that it

immediately becomes wetted, at least pre-
dominantly, with the other liquid which is

there in greater mass. The filter once thor-
oughly saturated with this liquid, the other 60
wiU, necessarily, have to collect in globules
or irregular droplets, without wetting the
fabric, and in this condition tends to either
obstruct the pores of the filter or be carried
onward through them. 66
One of the fundamental operating con-

ditions of my present improvement is the
thorough initial wetting of the filter sep-
tum with a liquid which is. readily miscible
with the liqOid forming the internal phase 70
of the mixture to be treated, in practice
the same liquid as composes said internal
phase, thus establishing a continuous chan-
nel for the draining off of this internal

phase liquid through this wetted septum, 76
in a direction usually lateral to the general
flow of the mixture to be separated. This
procedure, in itself, often suffices to rapidly
remove all the suspended liquid when this

is in the form of drops as large or larger 80
than the pores of the filter; hut in case the
suspended droplets are of microscopic di-

mensions, as is often the case in emulsions,
and especially when the composition of
cither of the liquids is such as to occasion 86
the formation of a more or less rigid film

al)out the drops, as, for example, when oil

containing dis.s6lved resuis is emulsified
with water, then it often becomes expedient
to combine certain electrical features in the 90
treatment. As the basic phenomena from
which these electric features have been de-
veloped have been fully descrilwd in an
application for patent, Serial No. 497,167,
filed May '20, lOOf), by me jointly with James 95
Buckner Speed, it will Iw sufticient for the
purposes of this application to point out
their special fimction in connection with
and in relation to the present case. When
dealing with a liquid as external phase, lOO
which is i)ractically a non-conductor of
electricity, the very minute siispendeiF drop-
lets of tlie internal phase may be caused to
coalesce into larger masses easily retained
by the wetted filter septum, by bringing the 106
mixture for a time between and in contact
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with electrodes forming the terminals of a
|

high voltage electric circuit, preferably an i

alternating current circuit. This treatment
I

and its combination with the filtering im-

6 provement is still more eflfecti\-e if the two
are directly combined by making the filter-'

ing septum a part of the electrode itself.
|

In cases where the internal phase is a very

much better electric conductor than the ex-

10 ternal phase, it is also advantageous to have
the essentially active surfaces of the elec-

trodes wholly and rather deeply submerged
in the lirjuid undergoing treatment, so that

tliere will be no tendency for the partially

16 agglo'jierated internal phase liquid, to col-,

lect on such surfaces and cause short cir-

cuiting of the electrodes.

In order to make the practice of my im-
provements clear, the fouowing description

20 of a concrete case of its application to the
.separation and collection oi suspended water
particles from crude petroleum is given, ref-

erence being had to the accompanying draw-
ings in which

—

26 Figure 1 is a vertical sectional view of an
apparatus in which my improvements may
be carried out. Fig. 2 is a sectional detail,

enlarged, showing the filtering septum.

The oil, carrying the suspended water
SO enters through the pipe 1, and is delivered

into the sheet iron cylinder 2, from which it

flows downward into the double-walled me-
tallic-screen cone 3, between the two screen

laytrs of which is held a bag of cotton cloth

35 4. This cloth, before the contact of the oil

therewith is to be thoroughly wetted with
water. The iron cylinder 2, screen-cone 3
and cotton bag 4 constitute one of the elec-

trodes, and are connected to the high poten-
40 tial wire of the step-up transformer 5, as

shown. These . parts are supported and
otherwise entirely insulated by the insu-

lators 6. The oil filters through the bag 4
into the space 7 between the cone 3 and a

46 similar concentric, but larger, double-walled
wire-screen cone 8, confining between its

walls a previqusly Water-wetted cotton bag
9 wliich cone and bag taken together . form
the other electrode, being connected to the

60 other high-potential terminal of the high,
potential transformer 5, through their sup-
port on the outer shell 10 and the ground
as shown. As the mixture of liquids passes

through the cloth, the two electrode cones
*6 and the space between them, the fine par-

ticles of water are caused by the electric

field to coalesce v/ith each other and with
tha water wetting the cloth, and flow down
•through the cloth as a channel to the bottom

60 of the cones and sink to the bottom of the

shell 10 in largo masses which readily coa-

lesce of themselves, thus causing a sharp
sepo ration of the two liquids into distinct

layers in the bottom of the shell 10 whence
66 they may be separately withdrawn in any

convenient manner, as, for instance, auto-
matically by means of the pipe 13 and the
trap vessel 14. ,

The two liquids flow through
the pipe 13 into the trap vessel 14, the
heavier collecting at the bottom of said yes- 70
sel and overflowing through and fronj the
pipe 12, while the lighter fills the npper por-
tion of the vessel 14 and overflows through
the pipe 11. The proper heights of tSe
liquid columns in the shell 10, the trap vessel 76

14 and the pipe 12 will, of course, depend
upon the relative densities of the three
liquids thus in balance.

Having thus described my invention, what
I claim as new and desire to secure by Let- 80

ters Patent is :

—

1. The improvement in the art of sepa-
rating and collecting particles of one liquid
suspended in another liquid* consisting in
causing the mixture to be treated to pass 8&

througn a pervious septum initially wetted
with a liquid, readily miscible with the
liquid foirming the suspended drops of the
mixture, said septum forming part of a sys-

tem of electrodes connected to a source of 90

electricity of sufficient voltage to produce
coalescence of the suspended drops and cause
a separation of the two liquids whereby the
separated and, coalesced drops will drain
through the wetted septum to its edge; and 95

collecting said drained liquid in masses es-

sentially free from the other constituent of
the original mixture.

2. The improvement in the art of sepa-
rating and collecting particles of one liquid 100

sflspended in another liquid consisting in
causing the mixture to be treated to pass
through a- pervious septum initially wetted
with a liquid readily miscible with the liquid

forming the suspended drops of the mixture, ^05

said septum forming part of a system or
electrodes connected to a source of alternat-

ing current of electricity of sufficient volt-

age to produce coalescence of the suspended
drops and cause a separation of the two 110

liquids, whereby the separated and coalesced

drops will drain through the wetted septum
to its edge; and collecting said drained
liquid in masses essentially free from the
other constituent of the original mixture. \^^

I
3. The improvement in the art of separat-

ing and collecting particles of one liquid sus-

pended in another liquid which latter liquid

is essentially a non-conductoi: of electricity

consisting in causingthe mixture to be treated ^ 20

to pass through a pervious septum initi-

ally wetted with liquid readily miscible with
the liquid forming the suspended drops of
the mixture, said septum forming part of r.

system of electrodes whose essentially active ^ ^5

surfaces are immersed below the surface lay-

ers of s?tid mixture, said electrodes being
connected to a source of electricity of suffi-

cient voltage to produce coalescence of the
suspended drops and causa & eeparation of ^^^
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llie two liquids while preventing the coa-
lescing drops from forming complete chains
short circuiting the electrodes, whereby the
separated and coalesced drops will drain

5 through the wetted septum to its edge ; and
collecting said drained liquid in masses es-

sentialljr free from the other constituent of
the original mixture.

~ In testimony whereof 1 have signed my
name to this specification in th© presence of 1

two subscribing witnesses.

FEEDERICK GARDNER COTTRELL.

Witnesses :

Wm. F. EootH)
D. B. Richards.

CopUs of tMs patent may b« obtals'Sd for Hts cents esoh, by addressing the " Qcsurinlsxer of Patentt*

WisJur.gtM, 2. C."
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Defendant's Exhibit ''C—Cottrell & Wright

Patent No. 987,117.

[Endorsed] : Cottrell & Wright—987,117. #302—
Eq. Petroleum Rectifying Co. etc. vs. Reward Oil

Co. Defendant's Exhibit ''C." Filed Jan. 18, 1918.

W. B. Maling, Clerk. By J. A. Schaertzer, Dep.

Clerk.

No. 3219. United States Circuit Court of Appeals

for the Ninth Circuit. Filed Sep. 21, 1918'. F. D.

Monckton, Clerk.
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F. G. COTTRELL & A. C. WEIGHT.
BEFABAITNQ AHD OOLLEOTma FAfiTIOLES OF OHE LIQDU) 8DSFEKDED IS AHOTHEB LIQUID.

AFFLIOATIOS FILED DEO. 1, 1910.

987,117. Patented Mar. 21, 1911.

Vvilhe55E5 Inv/Ehtots
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UNITED STATES PATENT OFFICE.
FBEBERICE OABDITEB COTTBELI. AND ALLEN CHEEVEB WBIGETT, OF BEBKELEY. CALI-

FOENLA, ASSIGNOBS. BY MESNE ASSIGNMENTS. TO PETBOLETTM RECTIFYING COM-
PANY. OF SAN FBANCISCO. CALIFORNIA, A COBPOBATION OF CALIFORNIA.

SEPABATING AND COLLECTING PARTICLES OF ONE LIQUID SXJSPEND£3> IN ANOTHEB
LIQUID.

987,11'S'. Speciflcation of letters Patent Patented Mar. 31, 1911.
AppUoatlon filed December 1, 1910. Serial No. 535,099.

To all whom it may concern:
Be it knovcn that we, Frederick Gardneb

CoTTKELX. and Aixen Cheevek Wright, citi-

zens of the United States, residing at

6 Berkeley, in the county of Alameda and
State of California, have invented certain

new and useful Improvements in Separat-
ing and Collecting Particles of One Liquid
Suspended in Another Liquid, of which the

10 following is a specification.

Our invention relates to the art of sepa-
rating mechanical mixtures of liquids, such
as emulsions of. water in oil, and particu-

larly to those processes and methods form-
16 ing the subject matter of and disclosed in

that certain pending application for Letters
Patent made by Frederick Gardner Cot-
^xeU (one of the present applicants)
jointly with James Buckner Speed, origi-

20 nally filed May 20, 1909 under Serial Num-
ber 497,167, allowed Aug. 24, 1909, and re-

newed imder Serial Number 586,794, filed

Oct. 12, 1910, and again allowed Oct. 18,

1910. As in said application, so in this,

26 our improvement will be described as ap-
plied to the separation and removal of wa-
ter particles from crude petroleum but it is

'to be understood that we do not limit our
claims to this particular case.

30 Much 'of the crude petroleum as it comeS
• from the wells contains drops of water, va-
xying in size from those easily visible to the
naked eye to a minuteness lying a<; the ex-

treme range of vision of the most powerful
36 microscope. The usual processes of set-

tling, and of centrifuging are not wholly
effective; and that of distillation is expen-
sive and not entirely practical; hence the
process disclosed in said former applica-

40 tion, which process for the better under-
standing of the present improvement need
only be briefly stated as consisting in sub-
jecting the emulsion to the action of a pow-
erful electric field, by bringing it between

46 highly charged electrodes, whereby the par-
ticles constituting the inner phase of the
emulsion are caused to coalesce into larger
masses which may then be easily separated
out, thus fulfilling a useful purpose in the

60 art. In said former application the impor-
tance of preventing the formation of short-

circuiting chains of particles was empha-
sized by pointing out the danger of allow-
ing the active surfaces of the electrodes to
emerge from the liquid or even to come too 56
close to the surface, for in such case there is

a tendency for t|ie partially agglomerated
water to collect in the surface layers and
cause short-circuiting of the electrode; also,
by calling attention to the down flow of tho 60
material which course prevents short cir-
cuiting by obviatingi^ the danger of an accu-
mulation of water-rich masses; and also by
stating that in order to prevent the forma-
tion of short circuits within the liquid, due 66
to chains of water-globules forming from
one electrode to the other, it is necessary to
prevent the potential difference between the
electrodes from falling too low.
Our present improvement has to do with 70

this important feature of preventing short-
circuiting between the electrodes due to the

,

formation of chains of water-globules, and
our invention may be stated to consist in a
process of this general nature wherein the 75
emulsion while passing through the electric

field, is throughout its entire course, agi-
tated or stirred, in order to avoid short cir-

cuiting by limiting, retarding or breaking
up the formation of the chains of water- 80
globules.

In the accompanjring drawings we show
a form of apparatus in which our process
may be carried out.

In these drawings—Figure 1 is a vertical 88
sectional view of our apparatus. Fig. 2 is a
section on line x—x of Fig. 1.

1 is an outer shell having a funnel shaped
hopper, to which the emulsion to be treated
is delivered by the pipe 2. Suspended from 90
and within the shell 1 is the stationary outer
electrode 3, which though it may be of any
suitable structural character is here shown
as a conical annular series of wires. With-
in the fixed outer electrode 3 and separated 95
therefrom is a rotating inner electrode 4
which also may be of any suitable structural
character, being here shown as a conical an-
nular series of wires. This inner electro<le

4 is carried by a shaft 5 which is itself 100
mounted in a spider 6 which is supported
upon insulators 7 on the top of the hopper
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of the shell 1. Rotary lAotion is imparted
to thd shaft 5 in any propfer manner, as, for

"example, by means of a pulley 8 and belt 9.

10 i3 an outlet near the bottom of the

5 sheJl 1, but raised above the floor thereof

slightly, so that the separated water indi-

cated by 11 may accumulate and rise suffi-

ciently to flo^ oSF in a small stream throtigh

the lower portion of the outlet 10, while the

10 oil will flow off through the remaining up-
per portion of the outlet and the two liq-

uids may thus be received separately.

The outer or fixed electrode is electrically

connected to the ground at 12, and is also

16 .connected by wire 13 to one of the high
potential terminals of the step-un trans-

former T. The other, high potential termi-

nal of the transformer is electrically con-
nected to the inner electrode 4 by a wire 14

20 to the shaft 5. The low potential terminals
of the transformer are connected in any suit-

able manner with the source of electricity,

as, for example, through the inductive re-

^ sistance at R, as we find in practice that in-

25 duced current is of advantage in balancing the
load. The emulsion supplied through pipe 2
passes down from the hopper and is subjected

to the electric field between the fixed elec-

trode 3 and the rotating electrode 4. In its

30 passage it is subjected throughout to the ac-

tion of high potential charges and is de-

emulsified, the water settling in the bottom
of the shell 1, so that it can be readily with-
<Jrawn, leaving the oil dry. During the

35 process the water drops or globules tend to

arrange themselves in chains, adjacent glob-
ules then coalescing and finally separating
out into larger masses. To prevent these

chains, which tend to reach out from one
40 electrode to the other, from short circuiting

the electrodes, the emulsion in its entire

.course through the electric field is agitated

or stirred, in the case here shown, by the ro-

tation of the inner electrode, with the result

46 of limiting or retarding the formation of
the chains or of breaking them up, so that
short circuiting will not take place.

In thus illustrating, by means of the ro-

tation of the electrode, the agitation or stir-

-40 ring of the emulsion during its passage
through the electric field, we are not to be

• understood as limiting ourselves to such
means of agitation. The essentiaf step in

the process herein applied for is the agita-
'55 tion or stirring of the emulsion while pass-

ing' through the electric field, and this may
be effected in any suitable manner, though
we suggest the rotating electrode as simple
and practical.

60 Having thus described our invention what

we claim as new and desire to secure.by Let-
ters Patent is:

—

*

1. The improvement in the art of separat-

ing and collecting particles of one liquid

suspended in another liquid which latter 65

is essentially a non-conductor of electricity,

consisting in passing the material to be
treated through the field of electrodes con-

nected to a source of electricity of sufficient

voltage to produce coalescence of the sus- 70

pended particles in such wise as to cause
the sepacation of the two liquids through-
out the body of the mixture; and agitating
said mixture during and throughout its

course through the electric field in such wise 75

as to prevent the coalescing globules from
forming complete chains short circuiting tlie

electrodes.

2. The improvement in the art of separat-

ing and collecting particles of one liquid 80

suspended in another liquid which latter is

essentially a non-conductor of electricity,

consisting in passing the material to be
treated through the field of electrodes con-
nected to a source of electricity of sufficient; 85
voltage to produce coalescence of the sus-

pended particles in such wise as to cause the
separation of the two liquids throughout the
body of the mixture in which it is immersed,
whereby said mixture during and through- 90

out its course through the electric field is

agitated with the effect of preventing the
coalescing globules from forming complete
chains short circuiting the electrodes.

3. The improvement in the art of separat- 95

ing and collecting particles of one liquid

suspended in another liquid which latter is

essentially a non-conductor of electricity,

consisting in passing the material to be
treated through the field of electrodes con- 100
nected to a source of electricity of sufficient

voltage to produce coalescence of the sus-

pended particles in such wise as to cause the
separation of the two liquids throughout the

body of the mixture; and rotating at least 105

one of the electrodes whereby said mixture
during and throughout its course through
the electric field is agitated with the effect

of preventing the coalescing globules from
forming complete chains short circuiting the 110

electrodes.

In testimony whereof "we have signed our
names to this specification in the presence of
two subscribing witnesses.

FEEDEEICK GARDNER COTTRELL.
ALLEN CHEEVEB WRIGHT.

Witnesses

:

WiM. F. Booth,
D. B. Richards.

Copies of tUs patent may be obtained for five cents each, by addressing the " Commissioner vt Patents,

Washington, D. C".
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Defendant's Exhibit ''D"—McNear & Bowles

Patent No. 1,158,253.

[Endorsed] : McNear & Bowles— 1,158,253.

#302—Eq. Petroleum Rectifying Co. etc. vs. Re-

ward Oil Co. Defendant's Exhibit "D." Filed

Jan. 18, 1918. W. B. Maling, Clerk. By J. A.

Shaertzer, Dep. Clerk.

No. 3219. United States Circuit Court of Appeals

for the Ninth Circuit. Filed Sep. 21, 1918. F. D.

Monckton, Clerk.
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UNITED STATES PATENT OFFICK
PBEB W. McKEAE> OF MENLO PAEK, AND PHILIP E. BOWLES, JB., OP SEWABD,

CALIEOENIA.

•pBOCESS OP DEHYDBATINO OIL.

1,158,263. Specification of letters Patent Patented Oct. 36, 1915.

Application filed June 28, 1915. Serial Ko. 36,514.

To aU wliom it mav concern:

Be it known that we, Feed W. McNear
and Phtlip E. Bowles, Jr., citizens of the

United States, residing, respectively, at

5 Menlo Park, in the county of San Mateo and
State of California, and at Eeward, in the

county of Kern and State of California,

have invented new and useful Improvements
in Processes of Dehydrating Oil, of which

10 the following is a specification.

The object of the present invention is to

provide an improved process of separating
water and oil from emulsions thereof, espe-

cially those which come from oil wells.-

15- In the accompanying drawing, the figure

is a- vertical sectional view of an apparatus
for practising our improved process, certain

parts being shown in side elevation.

Referring to the drawing, 1 indicates the
20 metallic wall of a separating chamber, pref-

erably cylindrical, and having an open top 2

and bottom 3. Secured to and extending in-

wardly from said wall 1 are a vertical series

of annular metallic disks 4. Extending cen-

istrally through said chamber is a vertical

metallic rod 6, the upper and lower ends of

which are received in insulators 7, 8,- the

lower insulator 7 being supported in the

bottom of the separating chamber, and the

30 upper tube extending through the top of

said chamber and being supported by a

spider 5. Secured to said rod are metallic

<^ks 9, each disk 9 extending between, and
equidistant from, a pair of adjacent disks 4.

35 A supply pipe 10 conducts the emulsion into

the top of the separating chamber, and from
the bottom of said separator a pipe ll leads

to a mediate portion of a vertical side of

a settling tank 12, from the bottom of which
40 a pipe 13 leads upwardly to a level higher

than the entrance of the pipe 11 into the

settling tank, while a pipe 14 leads from a

point near the top of said settling tank.

16 indicates an alternating current gener-

45 ator, the poles of which are connected by
wires 17, 18 with the rod 6 and wall 1 of the

separating <;hamber. ' A rheostat 19, volt-

meter 21, ammeter 22 and switch 23 are pro-

vided in ttie circuit The generator and the

(0 resistance of the rffeostat are such that

there is a difference of potential between the
rod 19 and the wall 1 of approximately
6,600 volts, this voltage being desirable when
the distance between the disks 4 and the disk
9 is five inches. Valves 24, 26, 27, 28 are 55
provided in .the pipes 10, 11, 13 and 14 re-

spectively.

In the preferred way of practising our im-
proved process, the -emulsion flows contmu-
ously through the separating chamber, and 60
out by the pipe 11 into the settling tank,
where the water settles from the oil, and
flows out by the pipe 13, while the oil flows

out by the pipe 14. The emulsion may also

be treated while at rest in the separating 65
chamber, the valve 26 being first closed. Af-
ter treatment, this valve is opened and the
mixture is allowed to dow into the settling

chamber.
With each alternation of the electric cur- ^0

rent, hnes of electro-motive force diverge'

from each edge of the electrodes alternately

toward the opposite electrodes. These lines

of electro-motive force produce polarization
of the intervening minute water globules, so 75
that they tend to approach each other, and
the oil intervening between said globules

thus becomes thinner. The resistance of the
inter^'ening oil being very great, as com-
pared with the resistance of the water glob- 80

iiles, the electric current, which flows along
the paths of least resistance, flows where the

intervening walls of oil are tlio thinnest,

thus increasing the polarization of the glob-

ules along said path of least resistance, 85

which still further reduces said resistance,

so that the current of electricity is concen-

trated along that path in an accelerating

ratio. The intervening walls of oil become
so thin that the electro-motive force finally 90

disrupts one or more of said walls, and,

when this takes place, so that the resistance

is still further reduced, the current of elec-

tricity flowing along said path increases very

rapidly until the whole series of walls along 95

the path of least resistance has been broken
down. The resistance of said path has now
been reduced to so much lower than that by
other patha between the ela;trodes that a

very large current flows throvigh said path, 100
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with the iramedisto evgistion o^ heat suffi-

cient to convert some or all of the water in

said path of least resistance into steam,
which, being a non-conductor, immediately

5 breaks the short circuit along said path be-

tween the electrodes, and" electric current is

then diverted to other paths of low resist-

ance. The intervening walls of oil between
the water globules having be^i broken down.

10 and some or all trf the water in the path oi
least resistance having been converted into

steam, the water in said path is now free

from admixture with the oil, and will con-
dense in a comparatively large globule and

16 sink through the emulsion.
It is to be remembered that the above-de-

siS-ibed process takes place very rapidly in

successive paths between the electrodes, so
that continual evolution and condensation

20 of steam takes place.

During the above process a billowing or
wavy motion is observed upon the surface
of the liquid and occasionally bubbles of
steam as large as one-half o^ an inch in di-

26 ameter rise to the sOrface and escape thereat.

The ammeter varies extremely in its readings
the pointer in fact moving instantaneously
from almost zero to beyond the extreme
range (60 amperes) of the indicator, show-

80. ing that, just before the ..conversion of the
water into steam, an extremely.large current
flows between short-circuited electrodes. In
an.< observed case, the temperatiu* of the
emulsion before treatment was 156°, and

.

36 after separation, that of the oil, about 70%
of the emulsion, was 151° and of the water
162°, showing that, of the energy of the elec-

tric current, very little was converted into

heat by electrical resistance, but that most
<0 of the energy was absorbed ifi generating

heat to create steam which heat was after-

ward given Tip, in a sensible form, to the
water.
We are aware that Patents Nos. 987,116,

i<6 987,116 and 987,117 have been issued to F. G.
Cottrell and J. B. Speed and A. C. Wright
respectively for inventions, the object of
which was to separate oil and water from
an emulsion of the same by an alternating

^^ current of high potential, and we have put
said inventaons into practicie, so far as they
could be used- We have foimd that the in-

ventions described in Patents Nos. 987,115
and 987416, in which the electrodes were

*•* both stationary, were absolutely ineffectual,

no useful results whatsoever being obtained
therefrom. The invention disclosed in Pat-
ent No. 987,117, in which one^ of the elec-

trodes was caused to revolve within the other
** electrode, gave results; which "were u.seful,

but much inferior to ihose obtsined by our
invention. With an apparatus of about one^
half the size of one constructed in accordance
with. Patent No. 987,117, tlie eifiulsion can

"^ be dehydrated twice as rapidly, with a cur-

rent of only 6,600 volts instoad of 10,000
volts, and with far greater efficiency, since
in the former case il was impossible to re-

.dace the amount of water in the emiilsion to
less than 2%, except by reducing the flow of yo
emulsion, whereas with the present process
the amount of water can be reduced to one--
half of 1%. This feature indicates about
100% greater efficiency, because the difficulty

of extracting the water from the emulsion 76
increases in an accelerating ratio as the work
progresses. Said patentees relied upon the
electro-motive force only to break down the
oil partitions between the water globules,
and took especial pains to prevent snoi-t cir- 80
cuiting between the electrodes, and indeed
their inventions consisted wholly in the pre-
vention of short circniting. We have dis-
covered that far better results are ob(aiued
by relying, not upon electro-motive force, 46
but upon heat as an agency to produce
coalescence between the water globules, this
heat being produced by the passage of the
very large electric current which is produced
by short circuiting, the amount of heat being 80
such as to convert water globules in the path,
of the current into steam and by said con-
Tcrsion breaking the electric current in said
path.
As showing the difference between our im- 9B

proved process and those above referred. to
it may be stated that the Cottrell apparatus
is very susceptible to a change of tempera-
ture, the apparatus being so affected by a
change of temperature of ten degrees^ that it lO
will no longer work properly. Onr pfoceBs
will continue to operate successfully at any
ordinary temperaitures. Furthermore, in
using the Cottrell apparatus of Patent Na
987,117 it i? necessary to first fill the SB^aral- lOi
ing chamber with clean oil, freed from ad-
mixture with water, and tothen introduce the
emulsion gradually. If the Cottrell appara-
tus is started on an emulsion, the restilt will
be that so great a load wm be placed upon 116
the generator that the safety devices, such as
fuses, will be destroyed- On the otiher hand,
our separating chamber can be filled with
Emulsion, or as it is termed, green oil, and
work can be conm:ienced immediately tbere- lll^

on.

We claim :

—

1. The process of separating oil and water
from an emulsion of the same which con-
sists in passing in the same, path there- ^^
through an alternating current or sufficiently

high potential and for a sufficient length of
time to completely short circuit llie elec-
trodes by means of water globules and gen-
erate steam by the heat produced by said '!'•

short circuiting.

2. The process of separating oil and Water
from an emulsion of the same which consists.

in passing through the body of the emulsion .^

an alternating electric current of suffident ^'



512 Petroleum Rectifying Co. of California

1,108,908

daration and sufficiently high potential to
first form a chain of water globules across

said emulsion, then complete^ short circuit

the electrodes by means of said chain, then

« generate steam and thereby prevent the pas-

sage of the alternating current across said
emulsion in ths path foi-med by said chain,

and thereby increase the amount of current
across said emulsion at other paths therein

to form and break complete chains at said

other paths in sJiccessioa in like manner.
In testimony whereof we have hereunto

set our hands in the presence of two sub-
bcribing witnesses.

FEED W. McNEAR.
PHILIP E. BOWLES, Jb.

Witnesses to the signature of F. W. Mc^
Near:

C. W. EnoT,
F. M. Whioht.

Witnesses to the signature of P. E.
Bowles, Jr.

:

Less Clotfelter,
L. LIllBPJAM.

Copie*' «f tUf ^ai£Bt stay b« o1>taiaed for £ve cento t&c\ try &£d7i;;^z tbe " Commissioner of Patents,

WasMngtoa, BfC/'
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Defendant's Exhibit "E"—Davis & Perritt Patent

No. 744,171.

[Endorsed] : Davis & Perritt. #302. Petroleum

Eectifying Co. etc. vs. Reward Oil Co. Defendant's

Exhibit "E." Filed January 18, 1918. W. B.

Maling, Clerk. By J. A. Schaertzer, Deputy Clerk.

No. 3219. United States Circuit Court of Appeals

for the Ninth Circuit. Filed Sep. 21, 1918. F. D.

Monckton, Clerk.
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No. 744,171. Patented NovemberJ7, 1903.

United States Patent Office.

HENRY TADWELL DAVIS AND ERNEST PERRETT, OF LEWISHAM, ENGLAND,
ASSIGNORS TO DAVIS-PERRETT, LIMITED, OF LONDON, ENGLAND.

METHOD OF SEPARATING OILY OR SIMILAR IMPURITIES FROM WATER.

SPEdFICATION forming paxt of Letters Patent No. 744,171, dated November 17, 1903.

ippUcatioa Sled DecemW 1,1902. Strial Ho. 133,601. (Ho ipeolmeiii.)

To all wlioiii it iiiarj concern:
Be it known that we, Henry Tadwell

Davis, eni^iueer, of 115 Lewishain road, and
Ernest Perpett, engineer, of 103 George

5 Lane, Lewisham, In thecountyof Kent, Eng-
land, have invented certain new and useful
Improvements in Methods of Separating Oily
or Similar Impurities from Water, of which
the following is a specification.

10 Heretofore difficulties have been met with
in separating oilyand similar impurities from
water contaminated therewith, andespecially
the oily particles contained in condense-water
from steam-engines where it is desired to

15 make such water to enter the boiler as feed-
water, and that although the condense-water
(the condensed exhaust-steam) has first been
passed through a series of filter-cloths or the
like, for it is a fact that such filtering does

ao not anything like sufficiently remove the oily

impurities.

The object of this invention is to treat oily

and fatty emulsions, but more especially the
condense-water from steam-engines, in such

»5 manner as to free it from the oily parts be-
fore it enters the steam-boiler as feed-water.
Such condense-water is distilled water con-
.taining oil in two forms—viz., partly emulsi-
fied and partly free. The free oil particles

30 can be easily removed by means of an ordi-

nary filter; but the emulsified parts pass
through any filter unchanged. This inven-
tion has for its object to annihilate the emul-
sive condition by means of electric current;

35 but a great many experiments have proved
cbatsnch electric treatment is practically im-
possible unless a small quantity of ordinary
clean wat6r or of a watery soda or potash so-

lution is added to the emulsion. The reason
40 is this, that oil in an emulsive condition is a

bad conductor of electricity and hinders the
passage of electric current; but the clean
water (or the soda or potash solution) dif-

fuses itself in the emulsion (the cond^nse-

4|; water) and forms conductive paths for the
electricity. The water to be purified is led
into a vessel fitted with a number of suitable
electrodes, which by preference have each a
form or are so arranged relatively that the

50 water is completely stirred ap, and thus in

all its parts exposed to the el^tric oarrent.

Electrodes of sheet-iron are as a rale pre*
ferred, especiallj' on the ground of their
cheapness; butother materials—juch as lead,
zinc, or copper—may be used and are in some 55
cases to be preferred. Whenthecnrrentpasses ,

through the vessel, the infinitely-minute oily
particles in emulsive condition are freed or
let loose and unite simultaneously with the
infinitely-small iron particles which separate 60
from the electrodes. When thus all the
oily particles have become free, (not merely
those which at the ortset were free, but also
those which now have* been freed from the
emulsiyepartof the water,) (hen it is an easy 65
mattertb remove by filtration or by settling
the oily parts from the water. No special
filter is needed for it, because experience
has proved that, for instance, an ordinary
sand filter or one filled with wood shavings 70
answers the purpose. Filter-presses are of
special advantage on board ship or where,'
generally speaking, space is of more value
than first cost. The filtered water is pure
distilled water quite freed from oily or iron 75
particles and can be used as feed - water
and even as drinking-water, being tasteless.

Analyses have shown that the oily parts are
not oxidized in any appreciable degree, and
the oil can be recovered from the iron-colored 80
scum which forms on the surface of the water
in the vessel, from the filter, or from the set-

tling-tank. The current direction should be
periodically reversed in order to insure an
equal consumption of the electrodes. The 85
water may be heated by a steam-ooil or oth-

erwise. Practically it is found that the hot-

ter the water the more quickly it passes
through the filter.

In the accompanying drawings are illus- 90
trated various ways of carrying oat the in-

vention.
Figure 1 is a sectional elevation, and Fig.

2 a plan, of an electrolytic tank. The upper
part of Fig. 1 shows diagrammatically a de- 95
vice for the automatic regulation of the inlet

of the water, together with a signaling de-

vice which in some cases may be considered
advisable or asefal, though in ordinary prac-

tice regulation by hand has been found snffl- too
oient. Fig. 3 is a detail plati view of an elec-

trode and its- oonnection, aind Fig. 4 a side
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view of same. Fig. 6 tllastrates a mode of

forming, two plates from one sheet. Fig- 6

is a diagram illastrating tiie means for con-

trolling the inlet of the oily and of tlie con-

5. ducting liquids. Fig. 7 i&a longitudinal sec-

tional elevation of the vessel containing the

electrodes. Fig. 8 is a front view of an elec-

trode. Fig. 9 shows a oup and tap device for

collecting the oily scum. Fig. 10 is a cross-

«o section of another form of vessel containing
electrodes. Fig. 11 is a vertical cross-section

of another form of such vessel.

o is a tank, which may be of stoneware,
slate, wood, iron, with non-conductive lining,

IS orof other suitable material. The tank may,
as here shown, be formed or provided with a
separate inlet-compartment b.into which the

oily water is admitted. By the tap r is ad-

mitted the small quantity of ordinary clean

20 water (or carbonate-of-soda or of potash so-

lution) as required for adjusting the con-

ductivity of the oily water to the current re-

quired,

c is an opening or openings for admitting

45 the water to the tank proper, which is fttted

with a number of shget-nietal (by preference
iron) electrodes d. As will be seen from the
separate side views, Figs. 3 and 4, these elec-

trodes'^e formed with openings alternately

50 at top and bottom for the purpose of causing
the water to take a circuitous path while be-

ing subjected to the Electric current. The
condactors e and / connect the plates alter-

nately. The passages through the electrodes

J3 are bere, as an example, formed by tongues
'" gr.partly punched out and bent, so as to direct

tbe flow of Ihe water.
h is the outlet to the filter or settling-tank.

The plates may, as shown in Fig. 4, be con-

40 Beoted to the conductors by means of nuts i

back and front. Fig. 5 shows how two plates

naay be stamped out of one sheet.

The valve J is provided with an armature
k, which is attracted by the electromagnet (or

45 solenoid) I. The latter is in circuit with an
armature m, provided with adjustable maxi-
mum and minimum contacts and with an au-

tomatic maximum and minimum cut-out n.

o and p are glow-lamps of different colors,

50 which show a light, one or the other, as the
' cnrrerit rises above or falls below a predeter-
miaed limit. In connection therewith a bell

may or may not bo used for calling atten-

tion.

55 The wire from n leads to the dynamo and
the. wire from m leads to the one set of elec-

trodes, while the other set is connected with
the other polo of the dynamo. When the
circuit is closed, the current passes through

60 n, I, and m and through tho vessel a back to
* the dynamo. The valve will then be opened,
80 that the condense-water can flow into the
vessel. If the current should become too

great, one of the lamps will be lighted. If

65 this warning is not heeded, tho circuit is

broken by nj but if the current should be-

come too small the otb.or lamp will be lighted,

and the circuit will also be broken by n. la
both cases the magnet I will close the val vej
and stop the entry of condense-water. 70

Fig. G shows diagrammatically the same ar-

rangement as above described,with the addi-
tion of a device for regulating automatically
the supply of the clean water or soda solulion

to the oily water, g is a mixing-tank (nlo 75
which the condense- water flows and into
which the clean water is admitted at the bot-

tom by the valve r, which is regulated by tho
solenoid s, with spring < and suitable wire
connections to a small battery or other source 8o-

of current. The ammeter m is for iodicatlng

the current and for closing the circuit when
the valve r is controlled by a separate bat-

tery, as shown ; but the yalvesj and r may,
if preferred, be placed over one another and 85
bo controlled by the same magnet or solen-

oid, thus dispensing with tlie separate bat-

tery.

Fig. 7 is a sectional elevation of another
form of tank, and Fig. 8 an end view of an 90
electrode d. The t9,nk is here, as an example
suitable for use on board ship, made of a num-
ber of sections a',wi t h i ntermediate electrodes

d and interposed joint-packings. The con-
ductors e and /are in this c.ase at top and 9$
bottom, (or might be at the sides.) c is the

inlet and h the outlet for the water under
treatment. On the top of the tank are pro-

vided small cups tt, wherein the oily 3cum
can rise and be periodically removed. When 10 j

the apparatus is worked under pressure, the

cups are made in the form v. Fig. 9—that is

to sa3', provided with au upper cup.?« and
lower and upper taps x and y, which taps are

alternately opened and shut to let out the 105

oily, scum—or the tank may be made, ia' the
form shown in cross-sectional V)6W,'S'ig. 10,

provided with a space or pocket z at the top,

in which the oily scuin can collectand be pe-

riodically removed by opening the cook y. no
Fig. 11 is a vertical section through a tank

a, with horizont».l electrodes d, specially suit-

able for working under presssiro or head of

water. Ti»e plates d are attached to and
withill an insulating-lining I, which may be of 115

stoneware, e and / are the conductors, c the

inlet for the water, and h the outlet,.

The distance between the electrodes mil
be varied according to the voltage of the cnr-

reiit employed and according to the snrfaoe lao

of electrode exposed. The tank itself may in

some cases form one electrode.

As regards the filtering it is found that or-

dinaryjsand makes excellent filtering mate-
rial; but on board ship.where the filterwould laj.

be in motion, we prefer to use filter-cloth qr
other suitable filtering devices.

Where—as, for instance, in thecaee.of s
winding-engine—thesnpplyofoily wafceifromi"

the condenser is at intervals only, « settling- ^130
tank can be used as a reservoir or hot-well»

from which the purified feed-water caK tto

pumped into the boiler.

It is impossible to lay down auygeae^I
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rule for theftmomiiof conductiui^ liquid to

be added to the condense-water, as individual

cases and clrcnrastancesdiEfer. Neither is it

at all Deces8ary,,as the experience of a few

5 days or hours wHS- furnish the required in-

fornmtioD. la one instance where the con-

dense-water from engines of two thousand in-

dicated horse power is purSfled thecondense-
water-supply pipe is two inches in diameter,

(O hile the clean -water -supply pipe is one-
fourth of an inch in diameter. As rci^ards

the amount and chanicter of current in the
same esample the following has been found
suitable, viz: voltage one hundred and fifty

«5 and thecnrrentfrom twenty-five to thirty am-
peres, corresponding to about fiveorsixhorse-
|K>wer. Actual espcriraenta have, however,
shown that even two hundred and twenty
volts in one direosion and thirty volts in the

jp^ther have proved effective. ,

Harlng thus described Our said invention,
what wo claim as new therein, and desire to

f*cure by Letters Patent, is

—

1. The niethodof separating oily and sirai-

as lar particles from water containing the same
in emulsive condUioD, which consists in pass-

ing an electric currcntthrongh the emulsified
water for the pnrpof^e of causing the oily par-
ticles therein to ixnite with taetallic particles

JO and floatoa thesnrfaceof the liquid and sepa-
rating the supernatant prod act, snbstaotially
as described.

2. The method of eGparnting oily and simi-

lar particles from water containing the same
J5 in emulsive coodi(ici}, which consists in mi.x-

iiigwith the liquid a suitable electricallj'-con-

dnctive liquid, and causing the oily particles

to unite with & buitable uietal and become
disengsged from said water by electrolysing

40 the mixture between tEetatlic electrodes, sub-
.Mantially as descrilted.

3. The method of eeparating oily and simi-

lar particles from water containing the same
in cinnlm vo condition, which consists in pass-

es inp an electric cnrrent through the emalai-
fied water for the purpose of causing the oily

panicles to unito with ir«n, substantially as
described.

4. The method of separating oily and sirai-

f© l»r particles from"wateT containing the same
in emHlsivecon<>!tiOTi, which consists iri mix-

ing .therewith a suitable conductive liquid
and electrolyzing the mixture between iron
electrodes, thereby causing iron to unite with
the oil and removing the supernatant product 55
thus formed, substantially as described.

5. The method of separating oily and simi-
lar particles from water containing same in
an emulsive condition, consisting in adding
thereto as required conducting liquid and 60
subjecting the water to the action of electric,

current between metallic electrodes.

6. The method of separating oily and simi-
lar particles from water containing same in

an emulsive condition consisting in adding 65
thereto as required conducting liquid, auto-
matically controlling the admission of said

water by means of electric current and sub-
jecting the water to the action of electric cur-
rent betw-een metallic electrodes. 70

7. The method of separating oily and simi-

lar particles from water containing same in

an emulsive condition .consisting in adding
thereto aa required conducting liquid, and
subjecting the water to the action of electric 75
current between metallic electrodes and con-
trolling the admission of the said liquid by (

electric current.
8. The method of separating oily and simi-

lar particles from water containing same in 80
an emulsive condition consisting in adding
thereto as required coudncting liquid, sub-
jecting the water to the action of electric cur-

rent between metallic electrodes, and then
removing tJie separated oily particles from 85
the water treated.

9. The method of separating oily and simi-

lar particles from water containing same in

an emulsive condition consisting in adding
thereto as required conducting liquid, snb- 90
jectiug the water to the action of electric cur-

rent between metallic electrodes, and then
removing the separated oily particles from
the water treated by means of filtration.

In testimony whereof we have signed our 95
names to this specificRtion in the presence of
two snbscribing witnesses.

KENKY TAD^ELL DAVIS.
ERNEST PERRETT.

Witnesses:
Walter J. Skesten,
V. Jeksex.
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